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Twentieth  Annual  Report  of  the  President  and  Directors  to  the 
Stockholders  of  the  Baltimore  and  Ohio  Railroad  Company. 

In  submitting  to  the  stockholders  the  twentieth  annual  report,  the 
President  and  Directors  of  the  Baltimore  and  Ohio  Railroad  Company 
have  it  in  their  power  to  state  that  the  President,  having  returned  to 
the  United  States,  has  resumed  his  duties  at  the  head  of  the  Compa- 
ny. Returning  to  his  post  only  at  the  close  of  the  year,  however,  it 
has  been  thought  best  that  the  general  operations  of  the  Company 
should  be  stated  by  the  President  pro  tempore,  by  whom  they  were 
conducted;  and  for  that  purpose  the  Board  refer  to  his  letter  addressed 
to  the  President,  and  dated  the  7th  of  the  present  month. 

The  affairs  of  the  Company  are  accurately  exhibited  in  the  follow- 
ing and  annexed  statements. 

The  statement  A  presents  the  state  of  the  Company's  affairs  on  the 
30th  ultimo ;  and  the  revenue  and  expenses  of  the  Main  Stem  for  the 
year  ending  on  the  same  day,  are  shown  by  the  statement  B. 

The  tabular  statement  marked  C,  prepared  by  the  Engineer  of  ma- 
chinery and  repairs,  presents  in  detail  the  operations  of  the  main  stem, 
and  the  actual  expenses  of  working  that  part  of  the  road  during  the 
year ;  together  with  the  amount  of  receipts  from  all  sources  during  the 
same  period.    And,  in  order  that  the  series  of  these  statements  should 
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be  made  complete,  a  similar  statement  in  regard  to  the  main  stem  du- 
ring the  year  ending  the  30th  September,  1845,  and  omitted  in  the 
report  of  that  year,  is  here  supplied,  marked  D. 

These  statements  shew  a  steady  increase  in  the  transportation,  both 
of  passengers  and  burthen.  It  will  be  observed  that  the  increase  in 
the  number,  and  in  the  revenue  from  the  conveyance  of  passengers 
in  the  year  just  closed,  compared  with  the  preceding,  has  been  more 
than  fourteen  per  cent.  Durifig  the  same  period,  the  augmentation 
in  the  amount  of  tonnage  transported,  has  been  more  than  thirty,  and 
the  increase  in  the  revenue  from  the  same  source,  as  compared  with 
the  receipts  of  the  preceding  year,  has  exceeded  twenty-six  per  cent. 
It  will  also  appear  from  the  comparative  statements  accompanying 
this  report,  that  the  cost  of  working  the  road  has  not  been  greater  in 
proportion  to  the  work  done,  than  during  the  preceding  year. 

It  will  be  seen  that  the  nett  revenue,  including  the  receipts  from 
the  coal  trade,  after  deducting  the  expenses  of  working  and  keeping 
the  road  in  repair,  amounted  to  the  sum  of  2440,475'34 — being  065,- 
713-60  greater  than  the  previous  year,  and  more  than  six  per  cent, 
upon  the  capital  of  the  Company.  Of  this  sum,  however,  besides 
^65,749-64  (being  principal,  interest,  and  premium  in  sterling  bills,) 
on  account  of  the  debt  due  the  Messrs.  Baring,  there  have  been  ap- 
plied during  the  year  to  the  re-construction  of  the  road,  and  to  the 
construction  of  burthen  cars  adapted  to  the  general  trade,  to  improve- 
ments at  the  depots  and  to  right  of  way,  to  the  purchase  of  locomotive 
engines  and  the  construction  of  water  stations,  to  the  purchase  of  ad- 
ditional power  and  machinery  for  the  accommodation  of  an  increasing 
coal  trade,  and  on  account  of  a  subscription  on  behalf  of  the  Company 
to  the  capital  stock  of  the  Pittsburg  and  Connellsviile  Railroad,  the 
further  sum  of  0284,184-76,  making  together  0349,934-40— and  leav- 
ing  of  the  nett  revenue  of  the  year  at  the  disposal  of  the  Board  the 
sum  of  090,540-94 — or  about  one  and  a  quarter  per  cent. 

The  motives  which  justified  the  Board  in  determining  upon  the  re- 
construction of  the  road,  under  the  circumstances,  are  stated  in  the 
letter  of  the  President,  pro  tempore.  The  Board  could  not  doubt 
their  sufficiency,  and  they  were  believed  to  be  too  urgent  to  admit  of 
delay.  The  Board  at  the  same  time  determined  to  raise  the  means 
for  the  re-construction  of  the  entire  length  of  the  road  between  Har- 
per's Ferry  and  Baltimore,  by  the  sale  of  the  Company's  six-per  cent, 
bonds,  payable  in  twenty  years;  and  believing  that  a  sufficient  sum 
for  this  purpose  might  in  this  way  be  raised  in  season  to  meet  their 
engagements,  they  directed  thirty  miles  of  the  road  to  be  immediately 
placed  under  contract.  The  contracts  were  accordingly  made,  and 
the  work  embraced  in  them  will  cost  not  less  than  0316,800 — and 
may  be  expected  to  be  completed  before  the  first  day  of  March  next. 
The  sale  of  the  Company's  bonds,  however,  was  not  effected  ac- 
cording to  the  expectation  of  the  Board  ;  and,  to  meet  the  payments 
under  the  contract,  it  became  necessary  to  sell  the  bonds  at  a  sacrifice 
varying  from  8  to  10  per  cent,  or  temporarily  to  apply  the  revenue 
of  the  year,  to  be  hereafter  reimbursed  from  future  loans.   The  Board 
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thought  they  best  consulted  the  interests  of  the  stockholders  in  adopt- 
ing the  latter  alternative. 

It  would  seem  also  that  time  had  now  arrived  when  the  Board 
should  make  some  definite  arrangement  for  the  reimbursement  to  the 
stockholders  of  the  monies  taken  from  the  annual  revenue  and  applied 
to  the  purchase  of  the  power  and  machinery  on  account  of  the  trans- 
portation of  coal. 

The  coal  trade  in  its  origin,  was,  in  some  degree,  experimental,  and 
intended,  for  the  most  part,  to  be  confined  to  special  contracts,  com- 
prehending large  amounts,  to  be  conducted  with  particular  regularity 
and  at  times  different  from  the  general  miscellaneous  business.  It 
was  intended,  therefore  to  embrace  this  particular  branch  of  transpor- 
tation in  a  distinct  account,  and  by  charging  it  only  with  the  capital 
actually  employed  and  the  expense  of  conducting  it,  apart  from  other 
transportation, — to  be  able  to  trace  with  greater  certainty  the  results 
of  the  trade,  and  the  extent  to  which  it  might  hereafter  be  advanta- 
geously carried  on.  These  objects  were  stated  in  the  answers  of  the 
fioard'to  the  inquiries  of  the  legislature,  in  1844;  and  in  the  annual 
report  of  the  same  year,  the  Board  acquainted  the  stockholders  that 
for  the  purpose  of  successfully  conducting  this  trade  they  had  borrowed 
the  capital  from  the  revenue,  and  of  their  intention  to  reimburse  it 
from  the  profits  of  the  trade.  The  capacity  to  transport  coal,  how- 
ever, at  cheap  rates  and  at  a  good  profit,  it  appears  has  been  practi- 
cally ascertained ;  the  trade  itself,  in  consequence  of  the  operations  at 
the  mines,  and  the  nature  of  the  demand,  has  already  extended  beyond 
the  litnits  of  special,  defined  contracts,  and  there  is  neither  any  neces- 
sity for,  nor  advantage  in,  continuing  the  separation  of  this  from  the 
other  branches  of  transportation.  The  determination  recently  made 
of  re-constructing  the  entire  road  between  Harper's  Ferry  and  Balti- 
more from  the  general  funds  of  the  Company,  superadds  another  rea- 
son why  the  expenditures  on  account  of  the  transportation  of  coal 
should  hereafter  be  placed  upon  the  same  footing  as  all  others  incurred 
on  account  of  the  miscellaneous  trade  of  the  road. 

Under  these  circumstances,  the  Board  deem  it  only  reasonable  now 
to  return  to  the  stockholders  what  has  been  taken  from  the  revenue 
during  the  past  year,  for  the  purposes  of  the  coal  trade ;  and  for  its 
conduct  in  future  to  reiy  upon  the  same  provision  as  is  usually  made 
for  transportation  of  any  other  description. 

Upon  this  principle,  adding  the  sums  applied  from  the  revenue  for 
the  re-construction  of  the  road,  and  for  the  power  and  machinery  for 
the  coal  trade,  (after  deducting  the  sum  of  ^43,312*14,  with  which 
that  trade  has  been  credited,)  amounting  together  to  0146,816*05,  to 
the  residue  of  the  surplus,  as  above  stated,  there  would  remain  a  nett 
surplus  of  revenue,  over  and  above  all  other  expenditures,  of  0237,- 
356-99. 

As  a  distribution  of  this  amount  among  the  stockholders  could  only 
be  effected  by  a  sale  of  the  Company's  bonds  at  the  depreciation  al- 
ready stated,  or  by  the  delivery  of  the  bonds  at  their  par  value  to  the 
stockholders,  it  became  necessary  to  decide,  not  only  the  alternative 
thus  presented,  but  the  expediency  of  dividing  only  the  balance  of 
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revenue  actuall7  in  hand,  amounting,  as  already  shown,  to  about  one 
and  a  quarter  per  cent. 

In  considering  these  questions,  the  Board  had  reason  to  believe  that, 
with  a  know]e<^e  of  the  general  increase  in  the  trade  and  revenues 
of  the  Company,  if  not  on  other  grounds,  the  stockholders  generally, 
including  the  state  and  city,  had  been  led  to  expect  a  dividend  of  at 
least  three  per  cent.,  and  it  was  officially  represented  that  the  autho- 
rities of  the  city,  relying  upon  that  expectation,  had  omitted  to  make 
any  other  than  a  correspondent  provision  for  the  accruing  interest 
upon  the  city  debt. 

Yielding  the  fullest  force  to  these  considerations,  it  was,  at  the  same 
time,  deemed  inexpedient  to  reimburse  the  amount  applied  from  the 
revenue  to  the  objects  already  stated  by  a  sale  of  the  Company's 
bonds  at  so  great  a  depreciation,  and  at  rates  which  might  have  a 
tendency  to  impair  their  value  in  future,  at  least  until  an  opportunity 
could  be  afforded  of  adopting  reasonable  means  calculated  to  establish 
their  just  and  full  value. 

Up  to  this  time,  the  amount  of  bonds  which  the  Company  proposed 
to  issue,  and  the  specific  pledge  by  which  it  was  designed  to  secure 
the  payment  of  both  principal  and  interest,  had  not  been  limited  or 
defined,  and  this  had  a  tendency  to  depreciate  their  price.  The  bonds, 
when  issued,  moreover,  and  in  the  hands  of  citizens  of  Baltimore,  are 
actually  subjected  to  a  tax  by  the  state  and  city,  amounting  together 
to  nearly  one  per  cent;  an  impression  also  generally  prevails,  that 
they  would  be  liable  to  the  same  tax  in  the  hands  of  citizens  of  other 
states,  and  it  is  certain  that  it  would  be  competent  for  the  authorities, 
either  of  the  state  or  city,  not  only  to  create  this  liability,  but  to  in- 
crease the  tax  according  to  the  exigencies  of  either.  These  causes 
combined,  have  hitherto  effectually  prevented  the  sale  of  the  bonds, 
unless  at  a  sacrifice  which  the  Board  did  not  feel  authorized  to  incur 
without  every  effort  in  its  power  to  avoid. 

The  first  difficulty  the  Board  have  already  removed,  by  executing 
and  directing  to  be  recorded  a  mortgage  of  the  property,  effects,  and 
revenue  of  the  Company,  second  only  to  the  mortgage  already  exist- 
ing for  the  security  of  the  million  loan,  on  account  of  the  Washington 
road,  and  by  limiting  the  amount  included  in  the  mortgage  to  01,000,- 
000,  and  the  application  of  that  amount  to  the  re-construction  of  the 
road,  and  the  reimbursement  of  |I58,1 82-64,  applied  during  the  past 
year  to  the  increase  of  power  and  machinery  for  the  coal  trade. 

That  this  measure  alone  will  add  to  their  value,  and  render  the 
bonds  more  saleable,  is  not  to  be  doubted ;  and  that  their  exemption 
from  tax  by  the  state  and  city,  would  Establish  them  at  par,  and  per- 
haps enable  them  to  be  sold  at  a  premium,  is  believed  to  be  equally 
clear. 

The  cheapening  of  the  cost  of  transportation,  the  diminution  in  the 
expenses  of  working  and  repairs,  and  the  consequent  increase  of  the 
nett  revenue  resulting  from  the  reconstruction  of  the  road,  would, 
under  any  circumstances,  be  considered  as  much  more  than  an  equiva- 
lent to  the  city  or  the  state  for  the  loss  of  any  revenue  they  could 
hope  to  derive  from  a  tax  upon  the  Company's  bonds. 
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It  is,  however,  only  proper  to  remark,  that  not  only  the  contracts 
already  made  in  regard  to  the  thirty  miles  of  the  road,  but  the  early 
reconstruction  of  the  entire  line  between  Baltimore  and  Harper's 
Ferry,  is  not  a  matter  of  discretion,  but  of  necessity,  to  be  accom- 
plished in  no  other  way,  and  by  no  other  means,  than  the  use  of  the 
annual  revenue,  or  by  the  sale  of  the  Company's  bonds  at  the  best 
prices  that  may  be  obtained.  In  this  view,  that  an  exemption  of  the 
bonds,  not  exceeding  one  million  of  dollars,  from  taxation  by  the 
state  and  city,  would  be  preferable  to  the  sacrifice  of  a  depreciated 
sale,  or  the  loss  of  an  annual  dividend  until  the  present  engagements 
can  be  complied  with,  and  the  re-construction  of  the  road  completed, 
it  is  supposed  will  not  be  questioned  by  any  one. 

After  fully  weighing  the  foregoing  considerations,  the  Board  have 
felt  it  their  duty  not  to  incur  the  responsibility  of  producing  either  of 
the  losses,  or  any  of  the  inconveniences  already  pointed  out. 

They  have  determined,  therefore,  to  reimburse  so  much  pf  the  reve- 
nue of  the  year  as  has  been  applied  to  the  coal  trade  and  to  the  re- 
construction of  the  road,  by  the  issue  of  the  six  per  cent,  bonds  secured 
by  the  mortgage  already  recorded,  and  in  preference  to  a  sacrifice  of 
the  bonds  in  the  market  at  the  present  prices,  to  pay  them  to  the 
stockholders,  to  be  used  as  they  may  deem  proper. 

Pursuant  to  these  views,  the  Board  having  applied  820,000  to  the 
sinking  fund  on  account  of  the  loan  for  the  Washington  road  accord- 
ing to  the  pledge  contained  in  the  annual  report  of  1842,  have  declared 
a  dividend  of  three  per  cent.,  or  three  dollars  per  share,  payable  as 
follows,  that  is  to  say :  to  all  stockholders  owning  on  the  first  day  of 
the  present  month  less  than  fifty  shares  of  stock,  three  dollars  in  mo- 
ney on  each  share  on  and  after  the  20th  day  of  November  next ;  and 
to  all  stockholders  owning  on  the  said  first  day  of  the  present  month 
fifty  shares  and  over,  one  dollar  on  each  share  in  money,  and  two 
dollars  in  the  bonds  of  the  company,  bearing  six  per  cent,  interest 
payable  quarterly,  and  reimbursable  in  twenty  years ;  the  money  to 
be  paid  and  the  bonds  to  be  delivered  on  or  after  the  said  20th  day  of 
November  next. 

By  this  measure,  all  the  stockholders  will  receive  back  in  undoubted 
securities  the  full  amount  borrowed  from  the  revenue  and  applied  to 
purposes  of  capital ;  and  to  those  who  may  desire  to  invest  their  divi- 
dends, II  n  advantageous  opportunity  of  doing  so  is  thereby  afibrded. 
It  is  hoped  and  believed  that  the  partial  payment  of  money  wi 
der  it  unnecessary  for  any  to  dispose  of  the  bonds  until  furthe 
sures  can  be  adopted  to  increase  their  value ;  and  to  the  state  ai 
especially,  ample  opportunity  will  be  afforded,  by  authorizing 
exemption  of  the  bonds  from  taxation,  not  only  to  raise  to  the 
value  those  now  to  be  paid  on  account  of  the  dividend,  but  to 
the  reception  of  an  annual  dividend  of  the  profits  of  the  road  in  i 

While  announcing  these  measures,  however,  the  Board  deen 
less  due  to  the  stockholders,  than  an  act  of  justice  to  those  to  Ix 
ture  associated  in  the  management  of  the  Company,  to  point  t 
tention  of  the  stockholders  to  the  actual  and  probable  state 
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Company^ a  a ffairij  during  and  at  the  ierminaiionqftheyettr  eofn^ 
meneing  wit  A  the  first  of  the  present  month. 

The  Board,  therefore,  proceed  to  state  that,  on  acconnt  of  the  con- 
tracts for  the  re-construction  of  the  thirty  miles  of  road,  alread7  ex- 
plained, there  will  remain  to  be  paid  before  the  first  of  March  next,  not 
less  than  0225,000; — on  account  of  new  locomotive  engines  construct- 
ing under  contracts  executed  in  the  months  of  April  and  May  last,  and 
payable  during  the  same  period,  870,000; — for  new  burthen  cars  now 
under  construction,  020,000;  and  for  improvements  at  the  several  de- 
pots, 010,000. 

To  these  must  be  added  the  interest  upon  the  bonds  now  directed 
to  be  delivered  to  the  stockholders,  and  upon  such  temporary  loans 
as  it  may  be  necessary  to  make  in  anticipation  of  the  revenue,  and 
also  the  installment  payable  during  the  year  to  Messrs.  Baring,  Bro- 
thers, &  Co.,  of  London,  estimated  together  at  093,000 — and  forming 
an  aggregate  of  existing  engagements  of  not  less  than  0418,000. 

It  will  be  perceived,  therefore,  that,  independent  of  contingent  ex- 
penses, such  as  rarely  fail  to  occur  in  the  course  of  a  twelvemonth's 
operations,  the  revenue  of  the  current  year,  if  it  should  equal  that  of 
the  past,  will  be  absorbed  by  debts  already  incurred ;  and,  conse- 
quently, that  without  disposing  of  the  Company's  bonds  to  meet  the 
contracts  for  re-construction,  it  will  not  be  in  the  power  of  the  Board 
to  make  any  dividend  at  the  end  of  the  year. 

It  is  also  to  be  observed,  that  an  amount  of  not  less  than  $335,000, 
arising  out  of  these  existing  engagements,  must  be  paid  before  the 
first  of  March  next,  and  not  improbably  obliging  the  Board  to  dispose 
of  a  considerable  amount  of  their  bonds  without  regard  to  the  state 
of  the  market;  in  which  case  it  would  be  necessary  to  add  the  loss 
sustained  by  a  depreciated  sale,  to  the  other  charges  upon  the  revenue 
of  the  year,  as  already  explained. 

It  is  proper,  also,  in  this  place  to  state,  that  during  the  last  session 
of  the  Pennsylvania  legislature,  a  law  was  t>btained  authorizing  the 
construction  of  a  railroad  from  Pittsburg  to  some  point  on  the  Mary- 
land line,  where  it  might  be  united  with  the  Baltimore  and  Ohio  rail- 
road ;  and,  in  the  expectation  that  it  might  thereby  become  an  impor- 
tant lateral  connexion  of  their  road  with  the  Ohio  river,  the  Board, 
in  the  month  of  May  last,  authorized  a  subscription  to  be  made  on 
behalf  of  this  Company  for  700  shares,  costing,  at  the  par  value,  035,- 
000,  in  case  such  amount  should  be  found  necessary  to  secure  the 
charter  of  the  Pennsylvania  Company.  Seven  hundred  shares  were 
accordingly  subscribed  under  the  authority  so  given;  and  the  first  in- 
stallment, amounting  to  01750,  was  paid  out  of  the  revenue  of  the 
Baltimore  and  Ohio  Railroad  Company. 

It  is  now  understood  that  the  Pittsburg  and  ConnelUville  Railroad 
Company  are  desirous  of  progressing  with  their  road  with  the  least 
possible  delay,  and  that  they  are  not  without  expectations  of  further 
and  greater  assistance  from  this  Company.  Whatever  may  be  the 
result  of  these  expectations,  it  is  certain  that  a  compliance  with  the 
subscription  already  made  will  be  insisted  upon,  and  the  extent  to 
whicli  this  Company  may  be  called  upon  for  payment,  will  beaoad- 
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dition  to  the  obligations,  'already  explained,  to  be  discharged  from 
such  resources  as  may  be  in  its  power. 

It  would  seem,  therefore,  that  without  a  considerable  increase  in 
the  business  of  the  road,  or  a  like  diminution  in  the  expense  of  work- 
ing it,  and  unless  the  Board  should  be  enabled  to  dispose  of  the  bonds^ 
proposed  to  be  issued,  at  fair  prices,  it  is  not  only  probable,  but  certain, 
that  there  can  be  no  dividend  at  the  end  of  the  current  year,  but  that 
the  nett  profits,  and  consequently  the  dividend,  of  the  year  ending 
September  30th,  1848,  will  also  be  materially  diminished. 

II. — Of  the  Washington  Road. — The  affairs  of  the  Washington 
road  are  shown  by  the  statements  E  and  F. 

These  statements  show  an  improvement  in  the  business,  and  an 
increase  in  the  revenue  during  the  last  half  year,  as  compared  with 
the  preceding  six  months. 

The  nett  profits,  including  the  surplus  of  IS6888-31  after  the  divi- 
dend in  April  last,  amount  to  the  sum  of  1^60,576*70;  of  which  the 
Board  have  declared  a  dividend  among  the  stockholders  of  three  dol- 
lars upon  each  share  of  stock  for  the  last  six  months,  payable  on  and 
after  the  fifteenth  day  of  the  present  month,  and  leaving  a  surplus  of 
111  1,076*70,  to  be  carried  to  the  account  of  the  current  year. 

UL-^Of  the  further  Prosecution  of  the  Road  to  the  Ohio  River.-^ 
Important  as  a  judicious  and  economical  management  of  the  existing 
work  may  be,  and  necessary  as  it  undoubtedly  is,  by  all  the  means  at 
their  command  to  develope  and  extend  its  present  resources,  the  Board 
continue  to  regard  the  early  prosecution  and  final  completion  of  the 
road  to  the  western  waters,  as  their  great  and  ultimate  duty. 

Considered  in  reference  to  the  magnitude  of  the  enterprize,  or  to 
the  effects  which  may  be  expected  from  its  judicious  location  and  suc- 
cessful completion,  the  Baltimore  and  Ohio  railroad  is  inferior  to  no 
work  of  internal  improvement  in  this  or  any  other  country.  That  a 
short  and  cheap  route  between  the  states  of  the  middle  and  southern 
valleys  of  the  Ohio  and  Mississippi,  and  the  Atlantic  markets,  may  be 
found  by  a  line  from  Baltimore  to  more  than  one  point  on  the  Ohio 
river,  is  not  to  be  doubted ;  and,  it  is  equally  clear,  that  a  route  to 
which  a  preference  is  ultimately  to  be  given,  must  be,  hi  a  great  de- 
gree, determined  by  its  connexions  with  the  western  country. 

The  line  which  will  be  the  most  desirable  and  afford  the  greatest 
facilities  to  the  largest  portion  of  the  population  of  the  Ohio  and  Missis- 
sippi  valleys,  and  maintain  the  most  successful  competition  with  rival 
works  seeking  the  same  object,  ought  to  be  preferred  by  all;  and,  in  this 
view,  important  as  the  work  may  be  to  Baltimore,  it  is  not  likely  to  be 
estimated  less  by  all  the  states  on  the  Ohio  and  Mississippi  valleys.  By 
consulting  the  interests  of  those  states,  their  co-operation  may  be  rea- 
sonably invoked,  and  time  and  the  developments  constantly  in  pro- 
gress may  be  expected,  at  no  remote  day,  to  triumph  over  all  the  ob- 
stacles which  have  hitherto  retarded  the  enterprize. 

The  recent  legislation  of  Pennsylvania,  referred  to  in  another  part 
of  this  report,  if  used  with  proper  skill  and  energy  by  those  in  charge 
of  the  work  it  authorizes,  may  insure  to  the  Company,  independent 
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egislation,  the  opportunity  of  connecting  their  work  with 
States,  if  not  at  the  best,  certainly  at  a  point  possessing 
ages;  and  if  it  be  not  allowed  to  defeat  the  prosecution  of 
e  and  Ohio  railroad  to  its  legitimate  termination  at  a 
m  point  on  the  OhiOy  will  deserve  and  ought  to  receive 
able  encouragement  from  this  Company  and  from  the 
Itimore.  The  Board,  at  the  sume  time,  without  meaning 
the  importance  of  the  railroad  from  Pittsburg  to  the  Ma- 
ire  unwilling  to  lose  sight  of  the  expectation  that  by 
1  legislation  of  the  State  of  Virginia,  they  may  yet  be  en- 
;ecute  the  main  stem  of  their  road  to  some  eligible  point 
river  within  that  state. 

robable  that  the  just  claims  of  the  people  of  the  north- 
south-western  counties  will  be  much  longer  neglected  by 
ed  councils  of  that  great  commonwealth;  and  it  is  not 
\  to  expect  that  other  interests,  heretofore  more  partial  to 
ements,  will,  at  no  distant  day,  be  brought  to  look  upon 
e  and  Ohio  railroad  as  the  most  practicable  means  of  de- 
resources  of  those  parts  of  the  State  which  have  hitherto 
on  other  means. 

edings  of  a  numerous  convention  of  delegates  from  the 
n  counties  of  the  State  of  Virginia,  recently  held  at  Wes- 
ounty,  would  appear  to  encourage  these  expectations, 
int  the  hope  that  so  much  intelligence  and  perseverance 
Itimately  to  succeed.  ' 

3  Board  deem  it  unreasonable,  at  a  period  when  the  ut- 
ris  are  every  where  making  to  unfetter  the  trade  and  fa- 
itercourse  between  different  communities,  to  count  upon 
3-operation  of  the  Western  States,and  of  the  most  distant 
[Jnion,  in  support  of  an  enterprize  affording  to  all  the 
\  to  the  best  markets. 

lion  of  the  United  States  are  works  of  internal  improve- 
ter  importance,  than  to  the  states  south  and  east  of  the 
and  it  is  not  to  be  supposed,  that  the  people  of  those 
»ng  remain  insensible  to  this  truth.  Already  the  introduc* 
1  upon  the  western  waters,  has  accelerated  the  advance  of 
9  region  beyond  that  of  older  parts  of  the  Union,  and  little 
3mplete  their  prosperity  than  such  means  of  inter-commu- 
i  the  Atlantic  States  as,  with  the  application  of  steam 
reat  rivers,  will  unite  the  employment  of  the  same  power 

the  duty  of  the  Board,  therefore,  to  appeal  to  those  in- 
by  all  the  means  in  their  power,  endeavor  to  render  them 
the  prosecution  of  the  great  work  they  have  in  charge. 
By  order  of  the  Board, 

Louis  McLane,  President. 
?,  October  12,  1846. 

(To  be  continued.) 
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The  Oauge  Commission. 

Analysis  of  Evidence  ^ven  before  the  Royal  Commigsioners  appointed  to  in* 
vesti^ate  the  subject  of  the  diversity  of  Railway  gauges. 
Continued  from  Vol.  H II  Page  366. 

John  Urpeth  Rastrick^  Esq. : — The  largest  engine  on  the  London 
and  Brighton  railway  is  one  of  15-inch  cylinder.     Gives  a  preference 
to  the  cross  over  the  longitudinal  sleeper,  as  it  is  much  more  easily 
rectified  and  kept  in  order.    At  the  time  the  extension  of  the  Green* 
wich  railway  (that  is,  the  widening  out  of  it  where  the  Croydon,  Do* 
ver,  and  Brighton  railways  run  over  it,;  was  proposed  to  be  done, 
the  Directors  of  the  Greenwich  Railway  Company  desired  their  en- 
gineers (Colonel  Landmann  and  Mr.  Miller,)  to  make  a  report  upon 
the  sort  of  rails  they  ought  to  use  in  the  laying  down  of  those  two 
lines.    Each  of  those  gentlemen  made  out  a  report;  one  recommended 
rails  to  be  laid  of  the  same  size  as  those  that  are  laid  on  the  Croydon 
railway,  which  is  a  rail  that  has  got  a  flat  top  to  it ;  it  is  rather  a  low 
rail,  with  a  wide  flanch  at  the  bottom,  and  a  narrow  rib  between  the 
top  and  the  flanch,  and  that  was  to  be  laid  on  longitudinal  bearers. 
The  other  gentlemen  recommended  that  the^ rails  should  be  made 
about  75  pounds  per  yard,  (these  are  called  the  H  rails,)  and  fixed  in 
cast  iron  chairs  with  wooden  keys.    The  Directors  of  the  Greenwich 
Railway  Company  did  not  think  proper  to  take  upon  themselves  to 
decide  which  of  those  rails  should  be  laid  down,  and  they  sent  the 
reports  that  had  been  made  to  them,  to  witness  (of  course  not  putting 
the  names  of  the  engineers  to  the  reports,  but  merely  stating  that  they 
were  the  reports  of  their  engineers),  and  requested  an  opinion  as  to 
which  of  these  methods  they  ought  to  adopt.    Advised  them  to  adopt 
neither  of  the  rails,  as  the  (3roydon  rail  seemed  (that  is  the  light  rail, 
and  the  light  longitudinal  bearer,)  altogether  too  weak,  and  the  other 
was  not  so  well  adapted  for  a  viaduct  as  it  would  be  if  laid  on  longi* 
tudinal  bearers,  but  a  stronger  rail ;  therefore  recommended  them,  in* 
stead  of  making  use  of  a  cross  sleeper,  with  a  75  lb.  rail,  to  make  use 
of  a  bridge  rail  of  80  lb.  per  yard,  which  had  got  a  wide  flanch  at 
the  bottom.    The  rail  was  about  22  inches  wide  at  the  top.    The 
flanch  was  half-an-inch  thick,  and  the  outside  width  of  the  flanch  was 
six  inches,  and  each  of  those  sides  was  three-quarters  thick;  these 
rails  were  screwed  to  the  timber ;  screw  pins  went  through  the  longi- 
tudinal timbers,  and  underneath  these  were  bars  into  which  the  screw* 
pins  were  screwed.    By  placing  an  auger-spanner  on  the  top  of  the 
pms,  the  rails  can  be  screwed  down  most  securely.    The  rail  laid 
down  on  the  viaduct  of  the  Brighton  Railway  was  found  to  answer 
so  well  that  witness  recommended  its  adoption  to  the  Greenwich  Rail- 
way, and  those  rails  are  now  laid  down  there.    The  nut  keeps  its 
hold  and  will  run  back,  because  it  can  at  any  time  be  screwed  up ; 
they  have  nothing  to  do  but  to  apply  an  auger-spanner  on  it    Is  lay- 
ing down  a  railway  from  Hastings  to  Lewes,  and  likewise  from  the 
Chichester  line,  from  Shoreham  to  Chichester,  with  rails  of  that  de* 
scription,  but  on  cross  bearers  with  this  addition,  that  to  each  of  them, 
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is  a  wrought-iron  plate  into  which  the  two  rails 
Tought-iroQ  plate  about  10  inches  long,  turned  up 
to  form  grooves;  the  two  rails  come  together  into 
»late ;  the  rails  cannot  separate,  and  of  course  that 
own  on  the  upper  flanch  of  the  rail  keeps  the  one 
»ve  the  other.  In  laying  down  these  rails  on  the 
y,  we  had  no  provision  of  that  sort,  and  conse* 
able  in  some  degree  to  rise  one  above  the  other, 
ire  kept  tight :  but  even  if  the  screws  are  all  slack 
^ht-iron  joint  plates  are  used,  they  cannot  rise  one 
The  rails  were  laid  on  cross  sleepers  ;  did  not  use 
11,  but  merely  a  parallel  bolt  five-eighths  of  an  inch 
,  holds  better  than  screws  or  any  other  contrivance. 
If  an  inch  in  diameter,  and  then  drive  in  the  bolt : 
o  very  fast,  that  in  endeavoring  to  get  them  out 
Brighton  Railway  when  a  chair  has  broken,  we 
the  pin  backwards  and  forwards  considerably  be- 
it  out. 

the  express  trains  on  the  Brighton  is  about  94  miles 
stoppage  at  Red  Hill.  There  is  very  little  oscilla- 
in  good  order.  Outside  cylinders  do  not  produce 
n,  it  is  impossible  any  such  motion  can  be  produced, 
ay  in  the  framing  itself.  Considers  the  outside  cy- 
much  preferable  to  the  inside,  and  they  run  a  great 

gle  Bruyeres :  Is  superintendent  of  the  London  and 
iray,  and  controls  the  general  arrangements  both  of 
3ds.  Average  speed  of  express  trains  on  London 
ine  between  station  and  station,  exclusive  of  stop- 
!  than  40  miles  an  hour,  making  no  allowance  for 
ning  speed.  Including  the  stoppages  at  stations, 
les  an  hour.  Does  not  think  the  greatest  speed  at 
45  miles  an  hour  for  any  distance.  Passenger  car- 
and  Birmingham  line  greatly  improved.  The  im- 
first  class  carriages  is,  as  respects  the  construction, 
frame  v^ork  stronger,  and  making  it  solid  instead  of 
iginally ;  in  point  of  comfort  to  the  passengers,  in 
Biges  larger  altogether;  each  compartment  being 
ire  room  for  the  legs,  and  higher.  The  carriages 
build  are  in  size  proportionate  to  those  on  the  Great 
,  with  the  exception  that  they  may  be  three  or  four 
ht.  The  reason  of  having  them  less  in  height  is  to 
ige  being  conveyed  on  the  roof;  however,  ample 
in  for  a  tall  person  with  his  hat  on  inside.  The 
on  the  tops  of  the  carriages  is  principally  "through" 
g  to  passengers  that  are  going  a  long  distance,  so 
•rive  at  the  end  of  their  journey,  instead  of  having 
eige  at  the  forward  part  of  the  train,  it  is  over  their 
can  only  divest  themselves  of  the  idea  that  they  are 
heir  arrival^  and  remain  stationary  on  getting  out  of 
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the  carriage,  they  will  find  their  luggage  immediately  before  them. 
All  inside  cylinders,  and  only  one  six-wheeled  engine.  The  Com- 
pany are  now  building  six-wheeled  engines.  The  engine  and  tender 
are  tightly  screwed  together.  Probable  expense  of  London  and  Bir- 
mingham goods  wagons  into  loose  boxes  for  transfer  on  to  broad 
gauge  about,  £50  per  wagon.  The  London  and  Birmingham  line  now 
so  consolidated,  that  the  rains  have  little  effect  upon  it ;  subsidence  of 
the  ballast  does  not  take  place  upon  the  embankments. 

The  area  of  the  Rugby  Station  is  about  12  acres,  including  the  por- 
tion used  by  the  Midland  Railway,  as  well  as  the  London  and  Bir- 
mingham. 

Dimensions  of  old  and  of  new  carriages. — ^They  consist  of  three 
compartments,  holding  six  persons  each ;  the  old  carriage  was  in 
length,  that  is  between  the  persons,  face  to  face,  4  feet  11;  the  new 
are  5  feet  9,  being  an  increase  of  10  inches;  the  width  of  the  old  car- 
riage was  6  feet,  and  the  new  is  6  feet  6,  giving  2  inches  more  in 
width  to  each  seat.  The  height  of  the  old  carriage  was  5  feet,  and 
the  new  ones  are  5  feet  7,  giving  an  extra  height  of  7  inches,  that  is 
between  the  floor  and  the  ceiling,  and  taking  it  at  the  centre  of  the 
ceiling :  the  roof  is  curved  about  two  inches,  and  is  5  feet  5  at  the  two 
sides.  The  outside  length  of  the  old  carriages  was  15  feet  6,  and  of 
the  new  are  17  feet  6.  That  is  the  entire  body.  The  width  was  6 
feet  6  in  the  old,  and  is  7  feet  in  the  new.  The  height,  allowing  for 
the  curve  mentioned  before,  would  be  5  feet  2  the  old,  and  5  feet  S  the 
new.  The  total  height  above  the  rail  of  the  top  of  the  carriage  is  8 
feet  9  the  old,  and  8  feet  10  the  new.  The  additional  height  inside 
has  been  obtained  by  lowering  the  floor. 

At  present,  if  the  Great  Western  Company  require  engines  from 
the  North  of  England,  when  not  carried  by  water,  they  come  up  upon 
the  London  and  Birmingham,  and  are  transferred  from  Ejdston-square 
to  Paddington,  and  run  down  the  Great  Western  line.  This  has  fre- 
quently been  the  case ;  they  are  brought  up  on  trucks.  The  compa- 
rative dead  and  nett  weight  carried  by  the  down  express  train  for  the 
month  of  August,  1845,  is  as  follows :  number  of  passengers,  1613  ; 
carriages,  including  luggage  van,  132;  weight  of  passengers  at  ten 
to  a  ton,  161  tons :  weight  of  carriages,  556  tons. 

Colonel  George  Landmann:  Was  engineer  of  the  London  and  Gifeen- 
wich  Railway  and  the  projector  of  that  scheme.  When  the  line  was 
constructed,  used  a  very  light  rail,  of  50  pounds  to  the  yard.  Sub- 
sequently changed  those  rails  for  others  of  a  heavier  description, 
weighing  85  pounds;  the  first  rails  did  not  reverse;  the  present  rails 
do  reverse  ;  the  new  part  is  upon  the  Great  Western  principle,  upon 
longitudinal  sleepers ;  in  the  first  instance,  used  stone  blocks,  which 
were  aflerwards  changed  to  transverse  sleepers.  The  widened  por- 
tion of  the  line,  from  London  to  the  separation  of  the  Croydon,  and 
the  portion  from  Deptford  to  Greenwich,  originally  laid  upon  longi- 
tudinal sleepers,  with  the  same  form  of  rail  as  the  Great  Western ; 
that  rail  was  50  pounds  to  the  yard,  whilst  the  Great  Western  was  43 
pounds.  The  longitudinal  sleepers  between  Deptford  and  Green- 
wich are  12  inches  wide  by  6)  deep ;  those  upon  the  widened  part 
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are  the  whole  size  of  the  baulk;  12  and  13  inches,  with  ties  acroi 
the  same  depth,  to  preserve  the  gauge.    The  longitudinal  sleepers  c 
the  Greenwich  line,  extending  from  Deptford  to  Greenwich,  rest  upo 
transverse  sleepers,  10  inches  by  6,  by  6  to  7  feet  long,  and  placed  a 
distances  of  about  4  feet  apart,  and  to  which  the  longitudinal  sleep 
ers  are  spiked ;  these  sleepers  were  all  Kyanized,  and,  as  far  as  wit 
ness  has  been  able  to  discover,  are  still  quite  sound.     With  longitudi 
nal  sleepers  a  lighter  rail  might  be* used  than  would  be  required 
where  there  is  a  space  between  the  supports ;  and  if  the  ground  be 
properly  made  at  first  under  longitudinal  sleepers,  is  of  opinion   that 
that  would  be  the  best  mode  of  constructing  a  line ;  objects  to  the 
mode  adopted  under  Mr.  Rastrick's  direction  of  laying  the  rails  upon 
the  widened  portion  of  the  Greenwich  Railway.     Witness's  design 
was  to  have  transverse  sleepers,  with  the  longitudinal  sleepers  upon 
them  ;  it  now  entirely  rests  bedded  upon  earth  ;  if  it  had  had  fixed 
points  to  rest  upon,  it  would  have  been  much  more  secure.     Should 
rely  entirely  upon  the  bearing  upon  the  transverse  sleepers.     It  is  not 
found  too  elastic  upon  the  Great  Western  ;  the  longitudinal  sleeper  is 
only  7  inches  thick  ;  they  have  no  transverse  sleepers.     The  engines 
on  the  Greenwich  line  weigh  about  14  tons  with  the  water.     Some 
are  six  and  some  are  four-wheeled  engines ;  four-wheeled  engines  are 
going  out  of  use  as  fast  as  they  become  destroyed  ;  upon  a  portion  of 
the  line  (the  Brighton  and  South  Eastern  line)  they  run  with  much 
heavier  engines,  weighing  16  or  17  tons. 

Charles  Vignoles,  Esq. :  Laid  out  the  Eastern  Counties  with  Mr. 
Braithwaite,  but  that  gentleman  executed  it ;  a  question  as  to  the 
gauge  arose  ;  was  then  very  desirous  of  making  the  gauge  wide  ;  Mr. 
Braithwaite's  view  of  having  a  5-feet  ^auge  was  adopted ;  should 
have  preferred  a  6-(eet  gauge.     Intended  the  Dublin  and  Kingstown 
Railway  to  have  been  a  6-feet  gauge  ;  but  the  Directors  overruled  his 
opinion,  on  the  plea  that  so  short  a  line  might,  if  necessary,  have  its 
gauge  altered  without  inconvenience;  they  had  to  obtain  all  their  first 
carriages  and  engines  from  England,  where  4  feet  8i  was  the  prevail- 
ing gauge,  and  they  were  very  unwilling  to  depart  from  it :  he  has 
been  consulted  in  laying  out  many  principal  lines,  and  also  on  the 
gauges  of  many ;  the  Edinburgh  and  Glasgow  was  laid  out,  though 
not  e^cecuted,  by  him;  as  it  was  likely  to  connect  ultimately  with  Hues 
coming  from  the  south,  on  the  4  feet  8i  principle,  that  gauge  was 
adopted ;  some  Scotch  lines  already  executed  are  on  rather  a  narrow 
gauge ;  thinks  one  coal  line,  the  Forfar,  was  5  feet  6  inches ;  but  the 
general  feeling  was  strong  that  connexion  with  south  lines  should  be 
kept  in  view ;  most  of  the  lines  mentioned  were  previously  to  the  in- 
troduction of  the  broad  gauge  by  Mr.  Brunei.     On  the  Continent,  as 
the  engines  and  carriages  were  obtained  from  England,  they  were 
unwilling  to  deviate  from  the  fixed  rule ;  the  first  railway  in  Bruns- 
wick was  about  30  miles  to  the  foot  of  the  Hartz  mountains,  and  the 
English  gauge  was  adopted ;  the  latest  large  operation  of  his  on  the 
Continent  was  laying  out  the  Wirtemburg  railways;  there  the  ques- 
tion of  gauge  was  greatly  discussed,  and  is  not  yet  settled ;  they  are 
intended  to  unite  the  railways  in  Baden,  which  run  parallel  to  the 
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Rhine,  and  those  in  Bavaria,  which  run  from  the  Danube ;  the  gauge 
of  the  Baden  railways  is  5  feet,  or  5  feet  6,  and  that  of  the  Bavarian 
4  feet  8i  ;  under  ail  the  circumstances,  he  recommended  that  4  feet  8} 
should  be  adopted;  as  all  the  railways  in  connexion  with  Bavaria, 
and  all  the  Saxon  and  Austrian,  are  4  feet  8),  and  as  a  great  transit 
trade  was  coming  from  those  countries,  he  considered  that  the  larger 
amount  of  traffic  would  be  from  those  of  4  feet  Si,  and  that  the  length 
of  rail  on  the  Baden  side,  next  the  Rhine,  would  be  short  in  compa- 
rison ;  he  thought  Baden  would  ultimately  be  obliged  to  change,  and 
bring  it  to  the  gauge  of  the  others  on  the  Continent ;  however,  Baden 
and  Bavaria  persist  in  not  changing,  and  it  is  a  question  at  what  point 
the  transit  shall  take  place,  whether  on  the  eastern  or  western  fron- 
tiers of  Wirtemburg ;  thinks  the  probability  is,  that  they  will  ultimate- 
ly adopt  the  4  feet  8i  gauge  throughout  Wirtemburg. 

As  to  the  cost  of  the  carriage  frame,  thinks  it  would  increase  as  the 
squares  of  the  gauges,  but  with  a  certain  additional  amount  of  accom- 
modation ;  one  great  advantage  of  a  large  carriage  is,  that  you  get  less 
gross  weight  in  proportion  to  the  nett ;  does  not  know  whether  that  has 
beenrealized  in  practice,  but  thinks  it  ought  to  be  so.  As  regards  in- 
crease of  speed,  does  not  think  on  that  alone  the  Great  Western  has 
an  advantage  ;  the  trains  travel  very  fast  on  it,  but  much  more  is  due 
to  the  gradients,  which  are  very  flat,  than  to  the  gauge ;  with  respect 
to  economy  of  working,  the  expense  on  the  Great  Western  and  the 
London  and  Birmingham  is  as  near  as  possible  the  same.  With  re- 
spect to  safety,  as  far  as  it  is  connected  with  steadiness,  is  quite  satisfied 
that  at  very  high  velocities  the  trains  travel  more  steadily  on  the  Great 
Western  than  on  the  London  and  Birmingham,  taking  the  gradients 
as  they  occur.  In  the  abstract,  is  quite  satisfied  there  is  greater  steadi- 
ness of  motion  on  the  broad  gauge  at  high  velocities.  If  the  road  hap- 
pens to  be  out  of  order,  or  the  springs  of  a  carriage  stiflf,  or  if  it  is  not 
loaded  or  over  loaded,  or  a  little  slack  in  the  coupling  up,  or  too  tight 
^^-all  those  will  affect  it  particularly  at  high  velocities ;  has  not  made 
a  series  of  experiments,  but  is  quite  satisfied  that  it  is  steadier  with 
the  broad  than  with  the  narrow  gauge  at  a  high  velocity.  It  is  im- 
possible to  write  on  the  London  and  Birmingham  at  a  highspeed  ;  he 
could  read  in  their  express  trains  very  well  where  the  road  was  in  good 
order,  but  when  bad  could  not. 

Used  to  be,  and  is  still,  very  partial  to  the  longitudinal  sleeper  ;  but 
some  facts  have  come  to  his  knowledge  to  shake  his  views,  in  particu- 
lar, on  a  foggy  morning  on  the  North  Union,  when  an  engine  comes 
to  the  longitudinal  sleepers  she  invariably  slips,  which  does  not  take 
place  on  the  cross-sleepers ;  cannot  account  for  it  It  may  be  owing 
to  a  dampness  that  remains  on  the  longitudinal  sleepers  which  may 
impart  to  the  rail  a  moisture  which  converts  dust  to  mud,  and  pro- 
duces greasiness.  The  soil  is  chiefly  sand,  with  probably  a  little  clay 
in  that  portion  of  it ;  bnt  still,  wherever  the  longitudinal  sleepers  are, 
the  engine  has  a  great  tendency  to  slip.  Has  often  calculated  the  rel- 
ative costof  laying  rails  on  the  longitudinal  and  cross-sleepers ;  it  was 
very  much  in  favor  of  the  longitudinal  in  the  first  instance,  where  a 
slighter  baulk  was  used  ;  but  as  it  is  now  necessary  to  have  the  whole 
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or  at  all  events  a  three-quarter  baulk,  the  balance  is  against  the  Ion 
gitudinal  as  the  more  expensive ;  a  very  heavy  rail,  with  a  cross-sleep- 
er without  the  chair,  answers  very  well,  and  is  the  most  economical 
mode.  The  first  Liverpool  and  Manchester  rails  were  35  lb.,  and  the 
42  lb.  rail  on  the  Dublin  and  Kingstown  is  still  in  use.  On  the  lower 
part  of  the  North  Union  the  42  lb.  rails  have  been  taken  up  and  re- 
placed  by  63  lb.  On  that  line  the  passenger  trains  are  light,  but  the 
merchandize  and  coal  excessively  heavy.  The  lengths  of  bearings  are 
3  feet  9  inches  and  4  feet ;  four  to  a  rail. 

Should  the  Grand  Junction  Company  alter  to  the  broad  gauge,  it 
would  be  practicable  to  alter  the  North  Union  too,  as  the  bridges  and 
tunnels  are  sufficient  for  the  purpose ;  none  of  the  bridges  are  less  than 
30  feet  span,  and  those  of  the  Great  Western  are  not  more.  His  prac- 
tice is  to  make  bridges  about  30  feet.    The  tunnels  are  about  ieTfeet 

On  the  Midland  Counties  the  bridges  are  all  30  feet;  the  viaduct  at 
Rugby  is  27,  which  would  admit  of  the  broad  gauge  by  corbelling 
out  the  parapet ;  the  Great  Kibble  Bridge  on  the  North  Union  is 
27  or  28  feet  wide,  and  the  tunnel  into  Preston,  the  only  one,  is  near- 
ly 30  feet.  With  less  than  30  feet  there  would  not  be  room  for  a  man 
with  safety  ;  it  would  be  better  to  have  recesses  built  in  the  tunnels. 
Thinks,  by  a  judicious  system  of  transfer  of  bodies,  the  packing  and 
unpacking  at  Gloucester  might  be  avoided.  The  passenger  carriage- 
bodies  may  be  transferred,  as  at  Rouen,  to  the  frame  of  the  railway 
carriage,  without  any  risk  or  difficulty.  Has  ridden  in  one  of  those  car- 
Tiages,aiid  been  lifted  up  with  it,  without  any  practical  inconvenience. 
It  is  bolted  down,  and  is  as  perfect  as  if  it  were  the  railway  carriage 
itself.  A  carriage  put  together  in  that  way  is  as  strong  as  a  usual  one, 
in  case  of  collision ;  it  is  strong  enough  to  be  lifted,  and,  being  re- 
quired for  the  road,  is  stronger  than  the  railway  carriage.  Considers 
the  7-feet  gauge  wider  than  is  necessary  ;  the  wider  the  gauge,  the 
more  the  effects  of  curve  are  felt ;  does  not  think  the  gradient  at  all 
enters  into  the  question.  The  Great  Western  has  large  driving- 
wheels,  not  with  regard  to  gauge,  but  velocity ;  there  is  no  necessary 
connexion  between  the  diameter  of  the  wheel  and  the  gauge.  Would 
not  adopt  the  7-feet  wheel  on  the  narrow  gauge;  but  that  is  a  proof 
that  it  must  be  steadier  on  the  broad.  A  great  number  of  things  were 
proposed  in  adopting  the  broad  gauge,  which  have  not  yet  been  car- 
ried out  with  effect.  Were  he  the  engineer  of  a  broad  gauge  line, 
should  avail  himself  of  the  increased  space  to  make  engines  more  pow- 
erful. The  necessity  of  increasing  the  engines  is  every  day  apparent, 
and  to  have  engines  so  far  above  the  work  that  there  can  be  no  ques- 
tion about  their  power.  The  driving-wheel  of  the  engine  will  regu- 
late the  velocity;  one  of  the  Great  Western  engines,  with  the  large  dri- 
ving-wheel,  would  give  the  same  amount  of  speed,  whether  on  the 
broad  or  the  narrow  gauge.  The  diameter  of  the  driving-wheel  is 
quite  a  different  question  from  that  of  gauge,  except  as  regards  the  in- 
creased steadiness  arising  from  the  wider  gauge. 

(To  be  continued.) 


Digitized  by  LjOOQ IC 


15 


Cost  of  Railways  in  Chrtat  Britain. 

The  following  is  the  average  cost  per  mile  of  some  of  the  priacipal 
lines  in  this  country : — 


Arbroath  and  Forfar,  £9^21^ 

Chester  and  Birkenhead,  34,198 
Dublin  and  Drogheda,  1 5,652 

Dublin  and  Eiugstown,  59,122 
Dundee  and  Arbroath,  8,570 

Durham  and  Sunderland,  14,281 
Edinburgh  and  Glasgow,  35,024 
Eastern  Counties  &  North- 

Eastern,  46,355 

Glasgow,  Kilmarnock,  and 

Ayr,  20,607 

Glasgow  and  Greenock,  35,451 
Gravesend  and  Rochester,  13,333 
Great  Western,  43,885 

Hartlepool,  26,600 

London  and  Birmingham,  38,400 
London  and  Biackwall,  287,678 
London  and  Brighton,  56,981 
London  and  Croydon,         80,400 


London  and  S.-Westem,  dS28,004 
Manchester,  Bolton  &  Bury  70,000 
Manchester  &  Birmingham  61,624 
Manchester  and  Leeds,  64,582 
Midland,  30,94^ 

Newcastle,  Darlington,  and 

Brandling,  22,992 

Newcastle  and  Carlisle,  17,837 
Newcastle  and  N.  Shields,  44,233 
Norfolk,  13,150 

North  Union  and  Bolton  & 

Preston,  27,799 

Preston  and  Wyre,  22,261 

Sheffield  and  Manchester,  48,543 
South-Eastern,  44,412 

Taff-Vale,  21,610 

Ulster,  14,334 

York  and  N.  Midland,  &c.,    25,924 

Min.  Joar. 


Government  Engineers  in  France. 

The  corps  of  engineers  of  Fonts  et  Chausses,  (roads,  bridges  and 
public  works,)  now  on  Full  pay  in  France,  consist  of  9  inspectors- 
general,  23  divisionary  inspectors,  213  chief  engineers  387,  ordinary 
ditto,  66  candidate  engineers,  and  27  students  of  the  first  class — ^mak* 
ing  722,  to  which  may  be  added  109  engineers  of  mines — making  831. 

Ibid. 


Reason  for  the  original  adoption  of  the  ustuil  Oaugefor  Railways. 

While  we  are  on  the  subject  of  the  gauges,  we  may  be  permitted 
to  mention  a  fact  or  two.  It  is  not,  as  has  been  asserted,  an  arbitrary 
and  random  measure  which  was  taken  for  the  gauge  of  railways. 
The  breadth  of  the  gauge,  as  Mr.  George  Stephenson  admitted  to  us 
some  time  ago,  when  we  mentioned  it  to  him,  was  taken  from  the 
breadth  of  the  wheels  of  carriages  on  common  roads.  A  breadth  of 
five  feet  from  the  outside  of  the  bottom  of  one  wheel  to  that  of  the 
other,  was  the  standard  breadth  for  carriages  on  turnpike-roads,  and 
that  had  been  determined  from  long  experience  as  the  best  breadth 
for  easy  draught  to  horses.  In  some  parts  of  the  kingdom  there  was, 
indeed,  a  rather  narrower,  as  we  have  observed  in  the  lower  parts  of 
Devonshire;  but,  generally,  five  feet  was  admitted  to  be  the  standard. 
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We  have  been  assured,  that  wider  wheels  produced  a  sensibly  heavier 
draughty  while,  from  circumstances  of  convenience  and  comfort  to  the 
horses,  they  could  not  well  have  a  narrower.  One  reason  why  they 
should  all  have  the  same  breadth  doubtless  was,  that  the  wheels  should 
be  able  to  keep  in  the  same  ruts — a  measure  of  consequence  hereto- 
fore, when  the  roads  were  bad  and  worn  into  tracks. 

Loud.  Railway  Ma^. 


Railway  Bills. 


The  following  is  an  account  of  all  railway  bills  which  have  been 
reported  to  the  House  of  Commons  during  the  present  session,  with  a 
statement  of  the  maximum  rates  of  charges  and  fares  for  goods  and 
passengers,  respectively  authorized  by  such  bills.  The  document  con- 
tains 138  bills,  made  up  to  the  29th  of  May.  From  an  examination, 
it  appears  that,  in  the  first  class  the  highest  sum  to  be  charged  per 
mile  for  passengers  is  to  be  S^d.,  and  the  lowest  in  the  same  class  2d.; 
whilst  in  the  third  class  the  charge  is  to  be  Id.  and  Hd.  In  the  second 
class  the  charge  in  some  instances  is  (o  be  lid.,  and  in  others  2d.  a 
mile.  On  some  of  the  railways,  when  the  speed  is  more  than  25 
miles  per  hour,  an  additional  id.  is  allowed  in  the  first  class.  The 
charges  in  some  of  the  bills,  reported  during  the  present  session,  are 
to  have  reference  to  former  acts.  In  the  Great  Western  bill,  no  pro- 
vision has  been  made  with  regard  to  charges  of  any  description. 

Min.  Jour. 


Cornish  Engines. 


The  number  of  pumping  engines  reported  this  month  is  29.  They 
have  consumed  2271  tons  of  coal :  and  lifted  24  million  tons  of  water 
10  fathoms  high.  The  average  duty  of  the  whole  is,  therefore,  53,« 
000,000  lbs.,  lifted  one  foot  high  by  the  consumption  of  a  bushel  of 
coal.  Average  consumption  per  horse  power  per  hour,  4-011  lbs. — 
^^  Ltan^s  Engine  Reportevy^  July  IS/A. 


AMERICAN  PATENTS. 


List  of  Jlmerican  Patents  which  issued  in  the  month  of  December  y 
1845, — with  Exemplifications^  by  Charles  M.  Keller,  late  Chief 
Examiner  cf  Patents  in  the  U.  S.  Patent  Office. 

I.  For  an  Improvement  in  the  Water  Ram  for  raising  water  ;  Eras- 
tus  W.  Ellsworth,  East  Windsor,  Connecticut,  December  6. 
Claim. — «  What  I  claim  as  my  invention  and  desire  to  secure  by 
letters  patent,  consists  in  a  peculiar  manner  of  working  the  water 
ram  in  combination  with  the  syphon«  by  the  use  of  a  chamber  of  rari- 
fied  air,  for  the  purpose  of  causing  the  escape-water  to  flow  down  the 
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longer  leg  of  the  syphon  in  a  continuous  stream ;  also,  in  the  use  of 
channels  in  the  packing  of  the  joints,  supplied  with  water  from  the 
air  vessel  of  the  ram,  for  the  purpose  of  excluding,  completely  and 
with  certainty,  the  external  air  from  the  syphon ;  also,  in  the  fixtures 
herein  described  for  the  setting  in  motion  and  regulating  the  quantity 
of  water  consumed  by  the  ram." 

This  is  an  improvement  on  Montgolfier's  water  ram,  the  nature  of 
which  is  sufficiently  apparent  to  need  no  further  exemplification. 


2.  For  an  Improvement  in  Pressing  Glass  in  Moulds ;  Joseph  Ma- 
goun,  East  Cambridge,  Massachusetts,  December  6. 
Claim. — **  Having  thus  explained  my  invention,  I  shall  claim  the 
plate  as  combined  with  the  sliding  frame  for  the  purpose  of  receiving 
the  cap  plate  of  any  mould  of  various  moulds,  as  described ;  also  the 
making  the  whole  frame,  plate,  toggles,  lever,  and  bars,  and  rest  block 
of  the  toggles,  adjustable  with  respect  to  the  mould  or  bed  plates  upon 
which  it  is  placed,  in  the  manner  as  above  described." 

The  plate  (M)  is  the  bed  of  the  press,  so  formed  and  connected  with 
the  slide  of  the  follower  of  the  press  as  to  admit  of  the  introduction 
and  removal  of  any  mould,  that  various  moulds  may  be  used  in  suc- 
cession. The  moulds  have  a  flanch  at  the  top,  which  rests  on  the  bed 
plate  (M.) 


3.  For  Improvements  in  the  Portable  Cooking  Furnace ;  C.  L.  H. 

Webb,  Lockport,  New  York,  December  6. 

Claim. — <<  I  claim  the  quadrangular,  inverted,  pyramidal  form  of  the 
grate  in  combination  with  the  side  doors,  hinged  at  the  bottom  and 
opening  downwards,  to  answer  the  purpose  of  hearths,  that  the  whole 
surface  of  the  fire  at  the  sides  may  be  presented,  and  the  rays  there* 
from  may  be  cast  on  to  instead  of  over  the  article  to  be  cooked  or 
heated  on  the  hearths,  as  herein  described.  And,  finally,  I  claim  the 
method  of  sustaining  the  side  doors  when  open,  by  means  of  the 
jointad  and  sliding  links,  as  herein  described." 

The.  doors  are  prevented  from  falling  by  being  connected  with  the 
case  by  means  of  a  joint  and  slide  link.  I'his  link  is  jointed  at  one  end 
with  the  door,  and  the  other  is  provided  with  a  long  slot  which  slides 
on  a  stud  pin  projecting  from  the  case,  so  that  in  closing  the  door 
the  long  slot  slides  on  the  stud  pin,  and  when  the  door  is  open  to  & 
horizontal  position  the  end  of  the  slot  rests  against  the  stud  pin. 


4.  For  an  Improvement  in  Cooking  Stoves;  Samuel  Pierce,  Peeks- 
kill,  New  York,  December  6. 

Claim. — '<  I  claim  the  arrangement  of  the  parts  by  which  I  supply 
the  fire  with  heated  air;  said  arrangement  consisting  mainly  of  the 
sliding  register  and  the  plate  in  front  of  which  the  air  must  descend 
on  its  psissage  to  the  grate  bars.  The  heating  of  the  admitted  air  has 
been  attempted  under  other  arrangements,  and  I  limit  my  claim  in. 
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this  particalari  therefore,  to  the  special  combination  of  parts  by  which 
I  attain  this  end/' 


5.  For  Improvemtnia  in  the  Corn  Shelter;  Thomas  D.  Burrall,  Ge- 
neva, New  York,  December  6. 

Claim. — <<  In  the  machine  described,  I  claim  making  the  concave 
plate  or  disk  with  a  concave  face  and  circular  opening,  provided  with 
a  lever  and  upper  lip  for  the  discharge  of  the  cobs,  in  combination 
with  the  sheller  and  with  the  shell  or  bottom,  and  also  the  door  or 
valve  in  the  side  for  the  broken  cobs,  &c.;  and  also  the  cylindrical  hop* 
per  and  spring  in  combination  toith  the  feeder  jdiS  herein  described."- 
In  this  machine,  the  corn  is  shelled  by  teeth  on  the  face  of  an  iron^ 
disk,  which  works  against  a  concave  plate  so  curved  as  to  form  a  spout^* 
at  the  top  for  the  discharge  of  the  cobs;  the  shelled  corn  being  dis- 
charged at  the  bottom.  There  is  a  hole  in  the  back  plate  with  a  valve 
for  the  discharge  of  broken  cobs  which  are  not  carried  out  of  the 
spout  The  hopper  is  cylindrical,  and  provided  with  a  spring  which 
presses  the  cobs  against  the  teeth  of  the  feeding  wheel,  by  which  the 
ears  are  delivered  regularly  to  the  sheller. 


6.  For  an  Improvement  in  the  Furnace  for  heating  air  ;  Ebenezer 

Barrows,  New  York,  December  11. 

Claim. — ^<<  Having  thus  fully  described  the  nature  of  my  improve- 
ments in  the  air-heating  furnace,  what  I  claim  therein  as  new  and 
desire  to  secure  by  letters  patent,  is  combining  with  such  a  furnacq 
the  evaporating  and  radiating  vessels  or  vessel  M,  arranged,  com- 
bined, and  operating  substantially  in  the  manner  and  for  the  purpose 
herein  made  known.'' 

This  furnace  it  combined  with  an  evaporating  apparatus  which 
supplies  to  the  heated  air  the  required  quantity  of  moisture.  The 
pipe  which  conducts  off  the  gaseous  products  of  combustion  is  con- 
nected with  branch  pipes  which  carry  these  hot  gases  to  chambers 
surrounding  the  vessel  (M)  to  evaporate  water  contained  in  them,  and 
from  these  chambers  the  draught  is  conducted  to  the  chimney.  By 
means  of  a  damper,  the  draught  from  the  furnace  can  be  carried 
around  these  vessels,  or  directly  out.  The  vapor  thus  generated  min- 
gles and  circulates  with  the  heated  air  from  the  furnace. 


7.  For  Improvements  in  the  Cotton  Oin;  Theodore  Ely,  New  York, 

December  11. 

The  patentee  says : — «  Much  difficulty  has  been  experienced  in  gin- 
ning the  long  staple  cotton,  from  the  tendency  of  cutting  or  break- 
ing and  heating  the  fibres,  results  so  injurious  to  the  staple — the 
value  of  which  depends  on  the  length  and  entirely  and  perfectly 
natural  condition  of  the  fibres.  The  most  general  mode  which  hais' 
been  resorted  to  for  the  effectual  ginning  of  the  long  staple  cotton  is 
the  use  of  rollers,  which  draw  the  fibres  and  separate  them  from  the 
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seeds.  These  rollers  have  been  made  of  various  substances,  such  as 
metaly  wood,  cork,  stone,  &c.|  with  their  surfaces  smooth,  fluted,  in* 
dented,  &c.;  but  all  these,  so  far  as  I  am  informed,  have  failed  in  giving 
satisfactory  results.  Those  made  of  wood  have  so  far  been  the  most 
successful,  but  in  a  very  short  time  they  become  rough,  and  injure 
the  staple;  and  have,  therefore,  frequently  to  be  renewed.  And  even 
these  only  succeed  when  the  cotton  is  fed  in  by  the  hand  of  an  atten- 
dant, who,  with  his  fingers,  properly  loosens  and  distributes  the  pods. 
The  metal  rollers,  in  consequence  of  the  smoothness  of  metal  surfaces 
have  to  be  fluted,  or  otherwise  indented,  that  they  may  take  sufficient 
hold  of  the  fibres  to  draw  them  through,  and  as  these,  thus  formed, 
tend  at  times  to  draw  in  too  much  cotton  at  once,  together  with  the 
seeds,  the  two  rollers  must  be  pressed  together  by  extra  force,  such  as 
weights  or  springs,  which  additional  pressure  tends  to  heat  the  rollers, 
and  thus  to  injure  the  staple  Rollers  made  of  other  substances  have, 
for  like  and  other  causes  not  necessary  to  enumerate,  failed  to  produce 
the  results  anticipated  and  required. 

<<  All  the  kinds  of  rollers  which  have  been  used  tend  to  <lap  the  cot- 
ton,' as  it  is  termed,  that  is,  the  fibres  adhere  to  and  are  wound  around 
the  rollers.  These  defects  in  the  operation  of  roller  gins  arise  from  the 
fact  that  the  cotton  is  not  properly  loosened  preparatory  to  being  sub- 
mitted to  the  action  of  the  rollers,  and  because  these  (the  rollers)  have 
not  been  made  so  as  to  avoid  heating  and  griping  the  fibres,  and  from 
their  arrangement  and  action  on  each  other  the  surfiices  which  act 
on  the  fibres  are  so  brought  together  as  necessarily  to  injure  each  other. 
The  object  of  my  improvements  is  to  avoid  all  these  defects,  and  they 
consist  in  the  following  devices,  viz : — in  the  employment  of  a  toothed 
roller  which  takes  the  cotton  from  a  feeding  board  or  apron,  and  car- 
ries it  around,  properly  distributed,  to  the  action  of  a  rotating  beater, 
which  whips  it,  and  loosens  the  pods,  and  blows  them  in  regular 
quantities  down  an  inclined  board  to  the  bight  of  the  two  separating 
or  ginning  rollers,  which  are  made  slightly  fluted  or  grooved  in  lines 
parallel  with  their  axes,  the  better  to  catch  and  hold  the  fibres;  but 
to  prevent  the  bad  tendency  which  has  always  been  experienced  in 
the  use  of  fluted  metallic  rollers,  the  flutes  or  grooves  do  not  extend 
their  whole  length,  the  ends  being  left  perfectly  smooth  for  a  short 
distance,  so  that  the  edges  of  the  flutes  of  the  one  shall  not  enter 
the  recesses  of  the  other,  or  catch  and  cut  the  fibres,  this  being  pre- 
vented by  the  smooth  surfaces  at  the  ends,  which  roll  on  eacli  other. 
And  the  tendency  to  cut,  and  tear,  and  injure  the  fibres  by  the  heat- 
ing of  the  rollers  is  also  avoided,  by  dispensing  with  the  additional 
pressure,  heretofore  used,  so  long  as  the  proper  quantity  of  cotton  is 
presented  to  the  action  of  the  rollers,  and  these  do  not  draw  in  too 
much ;  but  when  this  does  take  place,  then  their  bearings,  or  the  sli- 
ding boxes  in  which  they  work,  are  brought  into  contact  with  weighted 
levers,  springs,  or  other  analogous  device,  properly  gauged,  to  bring 
them  into  action  before  the  rollers  shall  have  been  sufficiently  sepa- 
rated to  permit  the  entrance  of  seeds.  The  rollers  are  relieved  of  this 
additional  pressure  the  moment  the  overcharge  of  cotton  ceases,  for 
then  the  weighted  levers  or  springs  are  arrested  by  the  gauges. 

Digitized  by  LjOOQ IC 


no  •American  Patents. 

*'  And  the  lapping  of  the  cotton  around  the  rollers  is  avoided  by 
means  of  additional  rollers,  placed  in  front  of,  and  in  contact  with,  the 
ginning  rollers ;  the  surfaces  of  the  two  sets,  where  they  come  in  con- 
tact with  each  other,  moving  in  opposite  directions,  to  strip  the  gin- 
ning rollers  of  any  fibres  which  may  have  a  tendency  to  adhere  to 
them. 

<<  These  improvements  I  have  effectually  tested  by  a  long  series  of 
experiments,  and  the  cotton  is  not  only  ginned  with  greater  rapidity, 
but  the  fibres  are  delivered  in  as  perfect  a  condition  as  if  separated 
by  hand." 

Claim. — <<  What  I  claim  as  my  invention  and  desire  to  secure  by 
letters  patent,  is  making  the  ends  of  the  fluted,  grooved,  or  ridged 
ginning  rollers,  without  the  flutes,  grooves,  or  ridges,  so  that  they 
shall  run  on  each  other,  and  thus  prevent  the  injurious  action  of  their 
parts  operating  on  each  other  and  on  the  fibres  of  the  cotton,  as  de- 
scribed. 

**  I  claim  the  rotating,  stripping,  or  cleaning  rollers,  in  combination 
with  the  ginning  rollers,  for  the  purpose  and  in  the  manner  substan« 
tially  as  herein  described. 

<<  I  also  claim  the  feeding  roller  and  beater  or  blower,  in  combina- 
tion with  the  ginning  rollers,  for  the  purpose  of  loosening  the  cotton, 
and  presenting  it  to  the  action  of  the  ginning  rollers,  as  described. 

<'  And,  finally,  I  claim  the  beater  or  blower,  in  combination  with 
the  ginning  rollers,  for  the  purpose  and  in  the  manner  described." 


8.  For  Improvements  in  the  Furnace /or  heating  apartments;  Henry 
Kalussowski  and  J.  P.  Wierzbicki,  New  York,  December  11. 

Claim. — ^^  Having  thus  fully  described  the  manner  in  which  we 
construct  and  arrange  the  various  parts  of  our  apparatus  for  heating 
apartments,  and  shown  the  operation  of  the  same,  what  we  claim 
therein  as  new,  and  desire  to  secure  by  letters  patent,  is  the  manner 
of  combining  and  arranging  the  radiating  air  heaters  so  that  the  air 
to  be  heated  by  them  shall  ascend  on  both  sides  of  them,  or  shell,  or 
case,  or  casing  of  brickwork,  performing  the  same  ofiice,  as  set  forth; 
and  the  fire-place  above  the  top-plate  being  so  enclosed  by  a  suitable 
plate,  or  by  masonry,  as  to  cause  the  whole  of  the  air  heated  by  the 
radiators  to  pass  into  the  apartment,  in  the  manner  described. 

<<  We  do  not  claim  the  use  of  a  radiator  or  radiators,  like  those 
described,  as  new,  such  having  been  before  used ;  but  we  limit  our 
claim  to  that  arrangement  of  them  by  which  they  are  made  to  heat 
an  ascending  current  of  air  on  each  of  their  sides,  for  the  purpose 
herein  fully  made  known. 

«•  We  do  not  intend,  however,  by  this  claim,  to  limit  ourselves  to 
the  particular  form  of  either  of  the  parts  of  the  said  apparatus,  but  to 
vary  these  as  we  may  think  proper,  whilst  we  attain  the  same  ends 
by  an  arrangement  of  parts  substantially  the  same." 
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9.  For  3,  method  of  Combining  Canals  and  Railroads;  Samuel  S. 

Walley,  Charlestown,  Pennsylyania,  December  11. 

Claim. — ^*  Having  thus  fully  described  the  manner  in  which  I  com* 
bine  the  railway  and  canal  for  the  purpose  of  transportation,  what  I 
claim  therein  as  new,  and  desire  to  secure  by  letters  patent,  is  the 
combining  of  a  railroad  and  canal  by  laying  rails  on  the  bottom  of  the 
canal  which  is  to  be  used,  and  the  rails  submerged  in  its  content  of 
water;  by  the  employment  of  a  locomotive  engine  and  of  car-boats, 
which,  whilst  their  wheels  are  sustained  upon  the  rails,  are  to  be 
buoyed  up  by  the  water,  as  set  forth. 

<U  claim  the  adapting  of  the  car-boats  and  the  lock  chamber  to  each 
other,  so  that  when  the  former  are  contained  within  the  latter  they 
shall  operate  as  lock  gates  by  preventing,  or  nearly  preventing,  the 
passage  of  water,  thereby  allowing  the  lock  gates  to  be  opened  and 
the  train  to  pass  through  the  lock  with  little  loss  of  water,  upon  the 
principle  and  substantially  in  the  manner  herein  described.'' 


10.  For  an  Improvement  in  the  method  of  ConstrucliTigtht  Sails  of 
Vessels  ;  James  MauU,  Philadelphia,  Pennsylvania,  December  11. 
Claim. — ^^  What  I  claim  as  my  invention  and  desire  to  secure  by 

letters  patent,  is  cutting  and  making  the  sails  of  all  kinds  of  vessels 

with  the  warp  of  the  cloth  and  the  seams  in  a  horizontal  direction, 

for  the  purpose  and  in  the  manner  described." 


11.  For  a  Filter  for  Inkstands  ;  Walter  Hunt,  New  York,  Decem- 
ber 11. 

Claim. — <<  My  claims  in  the  above  described  invention  are  confined 
to  the  filter  tube,  in  combination  with  the  funnel,  plunger,  spring,  and 
perforated  bottom,  arranged  substantially  in  the  manner  and  for  the 
purposes  described.^' 

The  filter  tube  extends  from  the  funnel-shaped  ink  tube  at  the  top 
to  within  a  short  distance  of  the  bottom,  to  permit  the  ink  to  rise 
through  a  hole  in  a  cork  at  the  bottom.  Above  this  cork,  the  ink  has 
to  filter  through  a  sponge  to  supply  the  chamber  above.  The  lower 
end  of  the  funnel-shaped  ink  tube  is  provided  with  a  small  funnel- 
shaped  piece,  which  is  forced  up  by  a  spiral  spring,  and  provided 
with  an  aperture  filled  with  sponge.  When  the  pen  is  dipped,  the 
part  last  described  is  borne  down  to  admit  ink  from  the  filter  tube,  the 
sponge  in  the  dipping  tube  permitting  the  ink  to  flow  back,  at  the 
same  time  excluding  the  air. 


12.  For  an  Improvement  in  Gates  for  Fences,  fyc;  Andrew  Hood, 

New  York,  December  16. 

The  patentee  says: — <^The  principle  of  my  invention  consists  in 
hanging  a  swinging  gate  on  a  central  axis  when  combined  with  a 
fence  arranged  around  it,  with  a  carriage  or  other  way  ou  opposite 
sides,  so  that  the  gate  closes  against  either  side  of  these  gateways 
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the  gateways  being  open  on  each  side  for  the  admission  of  carriages, 
horses,  &C.9  within  the  fence.  And  also  in  providing  the  gate  with 
projecting  handles,  for  operating  two  latches  or  bolts  which  fasten  it, 
so  that  the  rider  in  passing  along  can  reach  the  handle  and  turn  the 
gate  against  the  other  side  of  the  carriage  way  without  the  necessity 
of  dismounting,  as  is  the  case  in  the  present  mode  of  construction." 
Claim. — <<  I  do  not  claim  as  my  invention  hanging  a  gate  on  a  cen- 
tral axis,  so  as  to  open  in  either  direction  and  close  without  a  return 
movement,  as  this  has  long  since  been  effected ;  but  what  I  claim  as 
my  invention  and  desire  to  secure  by  letters  patent,  is  such  a  gate 
hung  and  turned  on  a  central  axis  in  combination  with  the  fence  ar- 
ranged around  the  axis  of  the  gate,  and  provided  with  two  carriage 
or  other  ways  on  opposite  sides,  as  herein  described,  and  for  the  pur- 
pose specified." 


13.  For  an  Improvement  in  the  Power  Loom;  Robert  P.  Cunning- 
ham, Abington,  Connecticut,  December  16. 
In  this  loom,  the  two  shuttle  cams  are  so  formed  as  to  move  back 
the  pickers  as  the  shuttle  approaches  them,  for  the  purpose  of  gradu- 
ally arresting  it ;  and  to  adapt  this  mode  of  making  the  cams  to  looms 
that  have  sliding  shuttle-boxes  to  change  the  colors,  the  cams  are 
made  with  a  slight  depression  to  draw  back  the  pickers  from  the  ends 
of  the  shuttle,  that  the  shuttle-boxes  may  be  shifted  without  the  shut- 
tles hanging  on  to  the  pickers." 

Claim. — «  What  I  claim  as  my  invention  and  desire  to  secure  by 
letters  patent,  is  forming  the  face  of  the  shuttle  cams  with  a  depres- 
sion, as  herein  described,  to  permit  the  picker  to  be  moved  back  clear 
of  the  shuttle  point,  after  the  shuttle  has  been  arrested,  and  before  the 
shuttle  boxes  are  shifted,  as  herein  described." 


14.  For  an  Improvement  in  the  Bathing  Apparatus;  Wm.  G.  Young, 
assigned  to  A.  U.  Reiss,  Baltimore,  Maryland,  December  16. 
Claim. — ^<<  Having  described  my  improvement,  what  I  claim  as 
my  invention,  and  desire  to  secure  by  letters  patent,  is  a  boiler  sur- 
rounding a  furnace,  as  herein  described,  in  combination  with  a  flue 
ascending  and  returning  in  an  apartment  at  the  foot  of  the  bath,  as 
set  forth." 


15.  For  an  Improvement  in  the  Apparatus  for  the  Manufacture  qf 
Sugar;  Francis  Duplessis,  Plaquemines,  Louisiana,  December  16. 
Claim. — **^  I  am  aware  that,  for  cooking  and  other  purposes,  kettles 
have  been  set  directly  into  a  steam  boiler,  so  as  to  have  the  steam  in 
the  boiler  act  directly  against  their  bottoms,  but  this  has  always  been 
limited  to  one  kettle  for  each  boiler,  which,  if  applied  to  the  manufac- 
ture of  sugar,  would  require  one  boiler  for  each  kettle  in  the  series, 
preseftting  not  only  the  objection  of  great  cost  in  the  original  con- 
struction, but  much  labor  in  attendance,  as  well  as  the  important  dif- 
ficulty of  keeping  up  an  equal  temperature  under  all  the  kettles  at  the 
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same  time,  which  is  frequently  required ;  and,  therefore,  I  do  not  wish 
to  claim  simply  letting  a  single  kettle  into  a  steam  boiler,  to  have  the 
steam  act  directly  on  the  bottom  thereof,  nor  do  I  wish  to  claim  simply 
the  insertion  of  a  series  of  kettles  in  one  boiler  for  general  uses ;  but 
what  I  do  claim  as  my  invention  and  desire  to  secure  by  letters  patent, 
is  the  arrangement  of  a  series  of  kettles  for  evaporating  saccharine 
juices  and  sirups  in  the  manufacture  of  sugar,  on  the  top  of,  and  let 
into,  one  steam  boiler,  when  any  method  is  employed  of  regulating 
the  temperature  of  the  kettles — ^that  is,  reducing  or  increasing  the 
temperature  of  a  portion  of  the  series  without  affecting  the  rest — sub- 
stantially as  described. 

<<  I  also  claim  arranging  the  series  of  evaporating  kettles,  let  into  the 
top  of  one  steam  boiler,  to  have  them  exposed  directly  to  the  action 
of  steam  within  the  boiler,  in  combination  with  the  arrangement  for 
heating  the  pans,  for  preparing  the  saccharine  juice,  by  means  of 
steam  conducted  from  the  boiler  into  the  double  bottoms  of  the  pans, 
as  described. 

«  And  I  also  claim  dividing  the  boiler  into  two  or  more  compart- 
ments by  a  partition  or  partitions,  provided  with  a  valve,  in  combina- 
tion with  the  arrangement  of  kettles  let  into  the  boiler,  for  the  purpose 
of  regulating  the  temperature,  as  described.'' 


16.  For  an  Improvetnent  in  Cooking  Ranges;  Wm.  Bee  be,  New 

York,  December  16. 

Claim. — ^^  I  do  not  claim  to  have  invented  the  mode  of  causing  a 
circulation  of  water  between  a  principal  boiler  or  water  back  and  the 
boiler  by  the  pipes,  as  this  is  in  common  use ;  neither  do  I  claim  to 
have  invented  the  arrangement  or  application  of  the  pipes  to  the  cir- 
culation of  hot  water  within  a  building,  except  as  hereinafter  stated; 
but  1  do  claim  as  new,  and  of  my  own  invention — 

<<lst.  I  do  not  claim  to  have  invented  or  introduced  the  pipe  to  lead 
in  the  supply  of  water  from  any  competent  head,  but  I  do  claim  the 
mode  described  of  forming  this  pipe  with  perforations  or  orifices  near 
the  boiler  head,  for  the  purpose  of  securing  the  boiler  against  acci- 
dental injury,  in  the  manner  and  with  the  effects  described  and  set 
forth. 

<<2d.  1  do  not  claim  to  have  invented  the  hollow  plug  of  the  cock, 
but  I  do  claim  the  mode  of  making  and  fitting  the  said  plug  with  the 
short  slots,  to  draw  hot  water  by  the  bib,  in  combination  with  the  long 
slot,  at  right  angles  with  the  two  former,  for  the  purpose  of  maintain- 
ing a  circulation  of  hot  water  in  the  pipes,  or  suspending  the  same  by 
turning  the  blank  part  of  the  plug  to  the  pipes,  substantially  as  the 
same  are  described  and  shown." 


17.  For  an  Improvement  in  Water  Tables  for  Doors  ;  A.  S.  Pel  ton, 

Clinton,  Connecticut,  December  16. 

Claim. — ^  Having  thus  fully  set  forth  the  manner  in  which  I  arrange 
and  operate  a  water  table  or  weather  strip  at  the  bottoms  of  doors, 
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what  I  claim  therein  as  new,  and  desire  to  secure  by  letters  patent, 
is  the  particular  manner  in  which  I  have  combined  the  respective 
parts,  as  described ;  that  is  to  say,  the  water  table  being  forced  down 
by  the  action  of  the  head  of  the  rod  on  the  inclined  plane,  through 
the  intervention  of  the  levers,  and  being  raised  by  the  spiral  springs 
when  the  door  is  opened ;  and  the  necessary  adjustments  being  also 
effected  by  the  aid  of  the  screw  nuts  and  spiral  springs,  substantially 
in  the  manner  described." 


18.  For  a  method  of  Ststoring  the  Fullness  or  Roundness  to  the 
Cheeks;  John  Allen,  Cincinnati,  Ohio,  December  16. 
Claim. — <'  What  I  claim  as  my  invention,  and  desire  to  secure  by 
letters  patent,  is  the  manner  of  restoring  hollow  cheeks  to  their  natu- 
ral contour  and  rotundity  by  means  of  metallic  bulbs,  formed,  fitted 
to,  and  secured  in  the  mouth,  substantially  in  the  manner  set  forth, 
or  by  any  other  attachment  between  the  jaw-bones  and  the  cheek." 

10.  For  an  Improvement  in  the  method  of  Manufacturing  Chewing 
Tobacco;  Henry  Moore,  Reedsville,  North  Carolina,  December  16. 
The  patentee  says, « Instead  of  pressing  the  lumps  of  tobacco  in 
formers,  as  generally  practised,  I  lay  or  pile  the  leaves  of  tobacco  one 
above  another,  on  a  bed  of  wood  or  metal,  and  within  a  movable 
frame  which  surrounds  the  bed — the  fine  covering  leaves  being  placed 
at  top  and  bottom ;  then  the  frame  is  removed,  and  another  frame 
put  on  top  of  the  tobacco,  and  the  whole  submitted  to  the  action  of 
a  powerful  press,  by  which  the  whole  mass  of  tobacco  is  pressed  and 
divided  into  any  required  number  of  <  lumps,'  and  the  covering 
leaves  drawn  tight  and  smooth  over  the  surface." 

Claim.— ^  What  1  claim  as  new,  and  desire  to  secure  by  letters  pat- 
ent, is  the  method  of  forming  tobacco  'lumps'  by  means  of  the  frame 
and  series  of  blades,  arranged  and  formed  substantially  as  herein  de- 
scribed, in  combination  with  the  bed,  whereby  I  save  much  labor  in 
arranging  the  tobacco  leaves,  &c.,  and  I  am  enabled  to  form  and  press 
a  large  number  of  'lumps'  at  one  operation,  to  lay  the  covering  smooth 
and  even,  give  a  more  perfect  form,  and  discharge  them  from  the 
moulds  in  which  they  have  been  formed  with  greater  facility  than  by 
the  old  method." 


20.  For  an  Improvement  in  the  method  cf  attaching  Printing  Types 
to  a  Cylinder;  Richard  Hemming,  Boston,  Massachusetts,  Decem- 
ber 16. 

The  patentee  says, — ''  This  invention  consists  simply  in  making  the 
types  with  a  recess  in  one  face  of  the  body  or  shank,  to  receive  a  rule, 
or  strip  of  metal,  which  is  laid  in  after  a  whole  range  of  types  has  been 
set  up ;  the  ends  of  the  rule  projecting  beyond  the  range  sufficiently 
to  be  secured  by  a  slide  or  cap  plate  attached  to  the  cylinder.    From 
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this  it  will  be  obvious  that  no  one  type  can  rise  above  the  rsuige  with- 
out cutting  off  the  rule,  a  number  of  them  caanot  rise  in  a  curve  with- 
out bending  the  rule,  and  the  whole  range  cannot  rise  because  the 
eqds  of  the  rule  for  each  range  are  held  down  by  the  slides  or  cap 
plates/' 

Claim. — ^<  What  I  claim  as  my  invention  and  desire  to  secure  by 
letters  patent,  is  the  method  of  retaining  types  in  their  proper  relative 
positions  on  a  cylindrical  bed  by  means  of  rules  or  strips  of  metal,  or 
other  appropriate  substance,  fitting  into  recesses  made  for  that  pur- 
pose in  the  body  or  steni  of  types,  substantially  in  the  manner  de-^ 
scribed.'* 


21.  For  Improvements  in  Fire  -Sn^'nw  ;  Ernest  Marx,  New  York, 

December  20. 

The  object  is  to  use  the  hind  wheels  of  the  carriage  as  fly  wheels  to 
the  engine  when  at  woirk  by  lifting  the  bapk  part  of  the  engine  so  as 
to  relieve  the  wheels ;  but  the  claim  is  drawn  up  in  such  manner  that 
it  cannot  be  understood  without  the  drawings. 

The  first  section  of  the  claim  is  limited  to  the  arrangement  of  parts 
for  lifting  the  hind  part  of  the  carriage  and  chocking  the  front  wheels, 
and  th6  second  section  is  limited  to  the  arrangement  and  combination 
of  parts  for  connecting  the  working  parts  of  the  engine  with  the  hind 
wheels  to  make  them  operate  as  fly  wheels. 


22.  For  Improvements  in  the  Steam  Engine  ;  John  Ericsson,  New 

York,  December  20. 

In  this  there  are  two  engines  connected  with,  and  operating  a  crank 
shaft  with  the  cranks  at  right  angles.  The  steam  is  admitted  direct- 
ly from  the  boiler  to  only  one  of  the  cylinders,  and  when  the  piston  in 
this  has  made  half  its  stroke  the  communication  with  the  boiler  is 
closed,  and  a  communication  with  the  other  cylinder  opened,  that  the 
steam  may  act  expansively  in  both,  driving  t^ie  two  pistons  in  the 
same  direction,  until  the  piston  in  the  first  cylinder  has  completed  its 
stroke,  then  the  communication  between  the  two  is  closed,  that  the 
steam  in  the  second  may  continue  to  operate  by  expansion  while  the 
piston  in  the  first  makes  its  return  half  stroke  by  the  force  of  steam 
directly  from  the  boiler  like  that  above  described  on  the  other  side. 
The  two  engines  are  on  the  condensing  principle. 

The  exhaust  pipe  of  the  first  engine  communicates  with  a  heater 
as  well  as  with  a  condenser,  and  this  pipe  is  provided  with  a  valve 
which  establishes  a  momentary  communication  between  the  cylinder 
and  the  heater,  and  when  this  connexion  is  closed  the  steam  passes  to 
the  condenser. 

Claim. — <<  I  do  not  claim  as  my  invention  the  pistons,  valves,  or  any 
other  known  part  of  the  engine,  hereinbefore  described,  nor  do  I  claim 
the  passing  the  steam  from  one  cylinder  to  another,  that  having  been 
done  by  Wolf,  and  others ;  but  I  claim  as  my  invention,  and  desire  to 
secure  by  letters  patent,  the  connecting  the  pistons  of  the  two  cylin- 
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den  to  cranks  placed  at  right  angles,  in  combination  with  the  adoul- 
ting  the  steam  directly  from  the  boiler  into  one  cylinder  only,  and  the 
working  of  the  steam  expansively  in  said  cylinder^together  with  the  em- 
ploying the  steam  to  act  simultaneously  on  both  pistons  during  half  the 
stroke  as  herein  described,  by  opening  a  communication  alternately, 
and  keeping  the  same  open  during  only  half  the  stroke  between  the 
two  cylinders,  whilst  at  all  times  a  vacuum  is  kept  up  during  the  en- 
tire stroke  in  both  cylinders,  on  the  opposite  sides  of  each  of  the  pistons 
to  that  on  which  the  steam  acts." 

<<And  I  also  claim  as  my  invention  the  momentary  stoppage  of  the 
exhaust  pipe  of  that  cylinder,  which  receives  the  steam  from  the  boiler 
into  a  receiver  partially  filled  with  tubes,  through  which  the  feed-water 
is  passed  on  its  way  to  the  boiler,  in  the  manner  hereinbefore  describ- 
ed." 


23.  Fox  an  Improvement  in  Magnetic  Telegraph$ ;  Ezra  Cornell, 

Ithica,  New  York,  December  20. 

Claim. — ^  What  I  claim  as  my  invention  and  desire  to  secure  by 
letters  patent,  is  the  new  and  improved  mode,  described,  of  arrang- 
ing and  adjusting  metallic  wires,  or  other  conductors  to  electro- 
magnetic  and  galvanic  telegraph  instruments,  by  which  instruments, 
at  opposite  extremities  of  the  same,  or  of  a  single  main  wire,  or  loca- 
ted at  distant  points  on  the  same  main  wire,  or  a  single  wir6,  may  be 
kept  in  constant  readiness  for  use,  in  conjunction  with  a  galvanic  bat- 
tery, without  the  necessity  of  keeping  the  galvanic  circuit  closed,  or 
the  battery  in  action,  when  neither  instrument  is  at  work }  and  by 
which  the  battery  is  put  out  of  action  instantly  on  the  ceasing  of  the 
motion  of  the  instrument,  and  in  like  manner  is  put  into  action  imme- 
diately on  commencing  the  motion  of  an  instrument,  and  avoiding  the 
disadvantage  heretofore  experienced  in  what  have  been  denominated 
dependent  circuits,  in  the  working  of  two  or  more  telegraphic  instru- 
ments over  a  single  circuit  of  wire,  or  of  wire  and  earth  conjoined." 


24.  For  an  Improveinent  in  Riveting  Pipes  made  of  Sheet  metal; 

Jonathan  Ball,  New  York,  December  20. 

Claim. — ^^  What  I  claim  as  my  invention  and  desire  to  secure  by 
letters  patent,  is  the  mode  of  holding  the  rivets  in  the  holes  by  the  use 
of  the  springs,  in  combination  with  the  mandrel  or  the  clamps,  in  the 
construction  and  application,  as  they  are  set  forth  in  the  accompany- 
ing specifications  and  drawings." 

The  metal  is  bent,  having  the  two  edges  which  are  to  lap  some  dis- 
tance apart.  The  rivets  are  inserted  in  the  holes,  along  one  edge  and 
held  there  by  small  clip  springs.  The  pipe  is  then  placed  between 
two  clamps  and  over  a  mandrel  so  as  to  have  the  heads  of  the  riv- 
ets resting  on  it ;  the  clamp  is  then  closed  which  brings  the  boles  on 
the  other  edge  of  the  sheet  over  the  rivets  ready  for  the  hammer  of  the 
workman— the  spring  clips  having  been  removed  before  closing  the 
clamps. 
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25.  Pbr  Improvements  in  the  Cultivator;  Allen  EiUredi  OppenheiHiy 

New  York,  December  «0. 

The  patentee  says,  —  <<My  invention  consists  in  connecting  the 
ploughs  with  the  frame  by  means  of  iron  sockets  secured  to  the  side 
of  the  side,  and  centre  pieces ;  and  in  jointing  these  sockets  to  the 
frame  for  the  purpose  of  regulating  the  set  of  the  ploughs  to  cut  deep- 
er or  shallower ;  and  in  securing  the  front  double  tooth  to  the  frame  by 
inserting  it  in  a  mortise  of  sufficient  length  to  receive  a  wedge  front 
and  back,  projections  being  made  on  each  side  of  the  standard,  that  lie 
in  recesses  made  for  that  purpose  in  the  under  face  of  the  centre  piece 
of  the  frame  to  act  as  journals,  so  that  by  driving  the  wedges  front  or 
back,  the  point  of  the  double  tooth  may  be  elevated  or  depressed  to  cut 
deeper  or  shallower." 

Claim.— ^<  What  I  claim  as  my  invention  and  desire  to  secure  by 
letters  patent,  is  jointing  the  sockets  that  receive  the  standards  of  the 
ploughs  to  the  frame,  as  herein  described,  to  admit  of  adjusting  in  a 
vertical  as  well  as  horizontal  direction,  as  specified ;  and  finally,  I 
claim  the  method  of  adjusting  the  front  double  tooth  by  means  of  the 
enlaj^ed  mortise  and  wedges,  in  combination  with  journal  projection^ 
on  the  standards,  as  described^" 


36.   For  Jmprovemtnis  in  Machinery  for  working  Ivory  Comb 
Plates;  Calvin  B.  Rogers,  Say  brook,  Connecticut,  December  20. 
We  are  under  the  necessity  of  omitting  the  claims  as  they  are  whol- 
ly dependent  on  the  drawings. 

27.  For  an  Improved  Iron  Truss  for  Ships  ;  John  W.  Wilson,  Phila- 
delphia^ Pennsylvania,  December  20. 

Claim. — ^<What  I  claim  as  my  invention  and  desire  (o  secure  by 
letters  patent,  is  the  reli^irussy  attached  to  the  truss  hoop  connec- 
ting it  with  the  mast,  to  the  arm,  connecting  it  with  the  lever  and  the 
yard  so  as  to  permit  the  topmast  to  foe  lowered  and  raised  any  time 
at  pleasure,  through  the  relief  truss,  without  unshipping  the  yard,  or 
in  anywise  interfering  with  its  motions,  actions,  useS,  or  any  of  its  ap- 
purtenances." 


28.  For  an  Improvement  in  the  machine  for  Double  Seaming  THn 
Ware :  Daniel  Newton,  Louisville,  Kentucky,  December  20. 
Claim. — *^  What  I  claim  as  my  invention  and  desire  to  secure  by 
letters  patent,  is  the  turning  of  a  double  seam  on  the  bottom  of  tin  and 
copper  ware,  by  the  application  of  a  bevel  wheel  on  a  shaft  placed  at 
right  angles  with  the  shaft  on  which  the  vessel  revolves,  in  combina- 
tion with  the  guide  on  which  the  same  re^ts,  in  order  to  insure  a  per- 
fect rotary  motion  of  the  vessel." 

The  article  to  be  double  seamed,  is  placed  on  a  wheel  at  the  end  of 
a  horizontal  shaft,  and  guided  and  retained  on  it  by  a  guide  standard, 
and  th^  double  seaming  is  efiected  by  a  bevel  wheel  on  a  vertical  stud 
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{yin,  the  bevel  part  of  the  wheel  aoring  in  eoonexioii  with  the  edge 
of  the  wheel  that  carries  the  article  to  make  the  seam. 


29,  For  a  Machine  for  Beating  and  Cleaning  Wire;  John  J.  Howe, 

Derby,  Connecticut,  December  26. 

Claim. — <«  I  claim  as  my  invention,  and  wish  to  secure  by  letters 
patent,  the  combination,  herein  described,  of  parts  which  are  designa- 
ted herein,  and  marked  in  the  drawings  respectively,  as  follows,  viz  : 
the  block  or  platform,  the  lifter,  and  the  curb  or  pins  1  and  2 ;  and  I 
claim  said  combinations  of  the  block,  lifter,  and  curb,  whether  in  com- 
bination with  or  without  the  guide/' 

The  platform  is  a  bed  with  a  hole  in  the  centre,  and  excavations  to 
receive  the  spindle  hub  and  radial  bars  of  a  lifter  on  which  the  wire 
is  (0  be  placed.  This  lifter  is  carried  up  gradually  by  a  cam  and  then 
permitted  to  fall,  to  give  the  required  jar  or  blow  to  the  wire,  which 
is  retained  on  the  lifter  by  a  series  of  vertical  rods  projecting  from  the 
platform. — The  lifter  may  receive  a  slight  rotary  motion  by  a  guide. 


30.  For  an  Improvement  in  the  Machine  for  Turning  Oar  Handles  ; 

Ezekiel  Page,  Barcelona,  New  York,  December  26. 

Claim. — <^  I  therefore  claim  the  said  inclined  rail  and  slide,  as  com- 
bined with  the  opening  of  the  puppet  head,  the  same  being  for  the  ob- 
ject as  above  set  forth.*' 

The  inclined  rail  is  permanent,  and  is  for  the  purpose  of  giving 
the  swell  to  the  oar  handle  by  acting  on  a  slide  rest,  in  a  sliding  pup- 
pet head,  to  reduce  the  opening  through  which  the  oar  handle  passes 
for  the  purpose  of  giving  it  the  required  form,  the  cutter  which  turns 
the  handle  being  placed  in  the  upper  part  of  the  hole,  so  that  as  the 
slide  rest  is  elevated  by  the  inclined  tail,  the  space  between  the  rest 
and  cutter  shall  be  reduced. 


31.  For  Improvements  in  the  Camphine  Lamp;  James  Maclean, 

Philadelphia,  Pennsylvania,  December  26. 

Claim. — *«  What  I  claim  as  my  invention  and  desire  to  secure  by 
letters  patent,  is  the  use  or  substitution  of  tubes  made  of  a  material 
which  is  a  non-conductor  of  heat,  instead  of  the  ordinary  metallic  tube, 
between  which  the  wick  works  up  and  down,  and  also  the  protection 
of  the  non-conducting  tubes  by  the  cap  or  prolongation  in  metal. 

<<I  do  not  claim  any  particular  form  of  lamp,  but  simply  the  applica- 
tion of  tubes  of  a  non-conductng  material,  and  the  protection  of  such 
tubes  from  the  effects  of  the  flame  of  the  lamp.  The  tubes  in  question 
may  be  applied  to  lamps  of  every  shape  and  construction,  and  my 
claim  is  intended  to  cover  such  application.^^ 

The  prolongation  referred  to  in  the  above  claim  is  the  extension  of 
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the  onter  metallic  tube  above  the  upper  end  of  the  noD4M>&do0tiDg 
tubes,  for  the  purpose  of  protection.  The  object  of  substituting  non- 
conducting  substances  such  as  wood^  china,  &c.,  for  the  metallic  tubes 
heretofore  used,  is  to  prevent  the  too  great  evaporation  of  the  oil,  and 
the  drying  of  the  wick,  which  induces  the  deposite  of  resinous  matter, 
thereby  impairing  the  capillary  action,  &c. 


32.  For  an  Improvement  in  the  Instrument  for  Cutting  Coats^  call- 

edihe <'  Coat  Sector;'^  Allen  Ward,  Baltimore,  Maryland, Decern 

ber  26. 

The  patentee  says, — ^My  coat  sector  consists  mainly  of  four  arms, 
and  of  a  fleodble  neck  slide,  two  of  the  arms  lie  in  a  straight  line  with, 
and  slide  upon  each  other,  and  might  in  fact  be  denominated  a  sliding 
arm;  but  as  this  sliding  arm  consists  of  two  pieces,  I  have  denominated 
them,  each  piece,  as  an  arm.'' 

Claim.— ^  Having  thus  fully  described  the  manner  in  which  I  con- 
struct my*  coat  sector,  and  also  that  in  which  it  is  applied  to  the  mar- 
king out  for  cutting  a  coat,  what  I  claim  therein  as  new,  and  desire 
to  secure  by  letters  patent,  is  the  manner  in  which  I  have  arranged 
and  combined  the  four  arms  and  the  neck  slide ;  the  respective  arms 
forming  the  angles  herein  designated,  or  nearly  such,  and  the  second 
and  third  arms  being  made  to  slide  upon  each  other,  for  the  purpose 
of  enlarging  or  diminishing  the  profile  of  the  garment  to  be  cut ;  there 
being  also,  on  three  of  those  arms,  divisions,  with  marks  or  numbers 
corresponding  with  each  ether  in  their  general  proportion  and  arrange- 
ment, as  represented  in  the  drawing,  and  herein  fully  described.  I 
will  here  remark  that,  although  the  divisions  and  numbers  marked  on 
the  respective  arms  are  considered  as  useAil  and  convenient  for  de- 
spatch, they  are  not  essential,  as  the  measure  taken  as  herein  designa- 
ted may  be  applied  to  the  arm,  and  a  mark  be  made  upon  it  the  length 
of  the  combined  arms.  B  and  C  may  also  be  determined  by  the  same 
measure,  and  the  neck  slide  also  be  moved  thereby  to  its  proper  place, 
these  three  measures  always  being  about  the  same. 


S3.  For  an  Improvement  in  the  Method  of  Raising  Spring  Water  ; 

Benjamin  S.  Benton,  Harford,  Maryland,  December  26,  ante-dated 

August  5, 1845. 

Claim. — ^^  What  I  claim  as  my  invention  and  desire  to  secure  by 
letters  patent,  is  the  raising  spring  water  to  a  higher  level  than  its 
source  by  the  momentum  of  a  running  stream  of  river  or  other  water 
in  contact  therewith,  in  a  double  ram,  constructed  as  aforesaid,  or 
other  ram,  constructed  and  combined  substantially  in  the  manner  set 
forth,  by  which  analogous  results  are  produced — the  two  rams  being 
united  by  an  additional  pipe,  in  which  the  spring  and  river  water 
come  in  contact,  as  above  set  forth. 

<<  I  also  claim  the  combinations  and  arrangement  of  the  lever, 
bucket,  and  valve,  with  reservoir,  as  described,  for  keeping  up  the 

S* 
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a<^iM  of  the  machine.    I  likewise  claim  the  anangemenl  of  the  apriog ' 
for  insuring  the  opening  of  the  val?e,  as  described." 

There  is  a  vessel,  containing  the  water  to  be  employed  in  raising 
the  spring  water,  that  communicates  with  one  ram,  and  this,  by  ano- 
ther pipe,  communicates  with  a  second  ram,  which,  in  turn,  commu- 
nicates, by  a  pipe,  with  the  reservoir  of  spring  water  to  be  raised.  The 
first  ram  has  a  waste  pipe  and  puppet  valve,  and  the  second  has  an 
air  vessel  with  a  valve  interposed  between  the  main  chamber  and  the 
air  vessel,  and  another  valve  at  the  end  of  the  pipe  that  leads  from 
the  fresh  water  reservoir  into  the  chamber  of  the  ram.  When  the 
puppet  valve  of  the  first  ram  is  opened  by  a  lever,  the  water  from 
the  two  reservoirs  rushes  to  and  out  of  the  waste  pipe,  until  the  mo- 
mentum is  such  as  to  close  the  valve,  and  then  the  propelling  water 
from  a  greater  head  than  the  spring  water  causes  it  to  return  into  the 
second  ram,  and  into  the  air  vessel  thereof;  at  the  same  time  closing 
the  valve  in  the  pipe  leading  to  the  fresh  water  reservoir;  this  impulse 
forces  the  fresh  water  up  through  a  small  pipe  leading  from  the  air 
vessel,  to  the  required  height.  The  return  pulsation,  &c., takes  place 
as  in  the  common  water  ram. 

For  the  purpose  of  keeping  the  river  water  at  the  required  height 
in  the  reservoir,  and  to  stop  the  flow  when  not  high  enough,  there  is 
a  spout  in  the  reservoir  which  discharges  water  into  a  bucket  on  one 
end  of  a  lever,  the  other  being  provided  with  a  valve  which  closes 
the  pipe  that  leads  to  the  first  ram.  The  bucket  has  a  small  hole  in 
the  bottom  for  the  discharge  of  water,  so  that  when  the  water  in  the 
reservoir  is  below  the  required  level  the  water  runs  out  of  the  bucket, 
and  when  empty,  the  valve  end  of  the  lever  preponderates,  to  close 
the  valve  and  stop  the  machine,  but  when  the  water  rises  sufficiently 
to  tLovr  over  into  the  bucket  faster  than  it  can  run  out,  then  the  valve 
is  opened,  and  the  operation  goes  on. 


34.  For  Improvements  in  the  Machine  /or  Bolting  Flour;  Robert 

C.  Mauck,  Honey  ville,  Virginia,  December  26. 

Claim. — «  Having  thus  fully  described  the  nature  of  my  improve- 
ments in  the  flouring  mill,  what  I  claim  therein  as  new  and  desire  to 
secure  by  letters  patent,  is  the  manner  in  which  I  have  arranged  the 
flights  around  the  bolting  reel,  in  combination  with  the  arrangement 
of  the  respective  spouts  HH  and  I,  and  with  a  device  for  altering  the 
inclination  of  the  bolting  chest  and  reel,  for  the  purpose  set  forth." 

The  flights  are  strips  of  wood  placed  diagonally  on  longitudinal 
bars  on  the  periphery  of  the  bolting  reel,  and  their  object  is  to  force 
the  flour  in  the  inclined  trough  to  a  series  of  discharge  spouts  (HH,) 
which  lead  to  an  elevator,  to  be  re. transferred  to  tlie  bolting  reel,  and 
these  spouts  are  provided  with  valves,  that  any  of  them  may  be  closed 
at  pleasure,  to  regulate  the  quality  of  the  flour  which  is  to  be  dis- 
charged through  the  upper  spout  (I.)  The  lower  end  of  the  trough 
is  suspended  to  a  strap,  so  that  it  can  be  raised  by  a  drum. 
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SS,  Foir  an  Improvement  in  Cast  Iran  Railroad  Wheels;  George  W. 

Eddy,  Waterford,  New  York,  December  26. 

Claim.^^'I  do  not  claim  the  manner  of  constructing  a  cast  iron  or 
metal  railway  car  wheel,  by  making  it  of  two  convex  or  concave 
plates,  or  one  convex  and  one  concave  plate,  united  to  a  solid  or  di- 
vided hub,  and  a  circular  rim  andflanch,as  heretofore  made ;  but  that 
which  I  do  claim,  is  my  improved  manner  of  constructing  a  wheel, 
by  which  I  am  enabled  to  cast  it  with  a  solid  hub,  and  in  other  re- 
spects as  I  have  above  set  forth,  viz:  by  making  it  with  an  undulating 
plate,  in  combination  with  a  concave  or  convex  plate,  or  another  un- 
dulating plate,  as  herein  described.'^ 

The  undulating  plate,  referred  to  in  the  claim,  is  formed  with  con- 
centric waves  or  undulations,  which,  when  the  metal  shrinks  in  cooling, 
will  straighten  out  a  little,  and  thus  prevent  the  metal  from  breaking. 


36.  For  Improvements  in  the  Tubular  Steam  Boiler;  James  Mont- 
gomery, Memphis,  Tennessee,  December  26. 
Claim. — ^^^  Having  thus  fully  described  the  nature  of  my  improve- 
ment in  the  steam  engine  boiler,  and  shown  the  operation  of  the  same, 
what  I  claim  as  new  therein,  and  desire  to  secure  by  letters  patent,  is 
arranging  the  fire  chamber  or  furnace  of  a  tubular  boiler  at  the  side, 
so  that  the  heat  shall  act  on  the  upper  half  of  the  tubes,  in  combina- 
tion with  a  diaphragm  or  partition  and  flue  to  carry  off  the  flame^ 
heated  air,  &c.,  to  act  on  the  lower  half  of  the  tubes,  after  acting  on 
the  upper  half,  as  described. 

^  And  I  also  claim  the  making  of  the  bottom  of  the  boiler  of 
a  conical  or  dished  form,  with  a  mud  oc  blow-off  valve  in  the  low» 
est  part  of  the  concavity,  in  combination  with  the  vertical  tubes 
communicating  with  the  bottom,  in  the  manner  herein  described, 
to  permit  the  deposite  of  the  sediment,  there  being  a  water  space  sur- 
rounding them  to  induce  circulation  of  the  water  up  the  tubes  and 
down  the  surrounding  space,  to  wash  the  sediment  towards  the  mud 
or  blow-off  valve,  as  herein  described.'' 


37.  For  Improvements  in  the  Water  Wheel;  John  Mecay,  Millsbo- 

roiigh,  Pennsylvania,  December  %Q. 

Claim. — ^<  What  1  claim  as  my  invention,  and  desire  to  secure  by 
letters  patent,  is  the  combining  with  the  spiral  scroll  the  projecting 
portion  of  the  buckets,  marked  X  in  the  drawing;  and  in  combination 
with  the  foregoing  I  claim  the  arrangement  of  the  buckets,  substan- 
tially as  described  and  set  forth." 

The  case  that  surrounds  the  wheel  is  a  scroll  that  gradually  ap- 
proaches the  periphery  of  the  wheel,  so  as  to  cause  the  water  to  pass 
into  the  wheel  and  to  be  discharged  therefrom  around  the  shaft.  The 
buckets  are  eccenttic  from  the  inner  to  the  o^ter  periphery  of  the  rim 
of  the  wheel,  and  that  part  which  projects  beyond  the  rim,  and  into 
the  case,  and  designated  in  the  claim  by  the  letter  X,  is  curved  in  the 
xeverse  direction. 
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38.  For  a  Composiiian  Cement  far  Covering  Rm^fiy  tfc.;  Wai.  Y.  Sili« 

gleton,  Springfield,  Illinois,  December  26. 

Claim. — ^  What  I  claim  as  my  discovery,  and  desire  to  secure  by 
letters  patent,  is  the  before  described  composition  of  lime,  sand  and 
charcoal,  forming  a  cement  that  is  impervious  to  water ;  that  is  to  say- 
I  claim  to  have  discovered  the  use  of  charcoal  and  stone  coal  as  a 
component  part  of  plaster  or  cement,  by  which  it  is  rendered  imper* 
vious  to  water.'* 


39.  For  an  Improvement  in  Christ  Mills;  Josiah  Flatty  Bridgeport^ 
Connecticut,  December  26. 

Claim. — ^^  What  I  claim  as  my  invention,  and  desire  to  secure  by 
letters  patent,  is  the  suspension  of  the  upper  stone  by  being  firmly 
fastened  to  a  flanch,  connected  with  a  hollow  spindle  through  which 
the  mill  is  fed,  said  hollow  spindle  having  groovings  around  its  cir- 
cumference, near  each  end,  fitting  the  edges  of  corresponding  friction 
wheels  arranged  around  said  spindle,  and  the  arrangement  of  the  seg- 
ment bar,  all  in  connexion  and  combination,  as  aforesaid." 

The  runner  is  attached  to  a  hollow  spindle,  which  is  suspended^ 
not  by  journals,  but  by  the  peripheries  of  friction  rollers  and  segment 
bars — their  peripheries  being  formed  to  run  in  corresponding  grooves 
in  the  spindle. 

40.  For  an  Improvement  in  the  Mill  for  Chinding  Bark;  Amos 
Lindsey,  Canton.  Maine,  December  26. 

Claim. — <«What  I  claim  as  my  improvement,  and  for  which  I  ask 
an  exclusive  right,  is  my  mode  of  combining  and  applying  two  or 
more  cylinders  of  circular  saws,  as  above  described,  viz :  by  alterna- 
ting large  and  small  saws,  and  appl3ring  them  to  each  other  so  that  a 
large  and  small  saw  shall  be  opposite,  and  cut  against  each  other." 


41.  For  Improvements  in  the  Truss;  Lorenzo  D.  Fleming,  Newark^ 

New  Jersey,  December  31. 

Claim. — "  What  I  claim  as  new  in  the  above  described  instrument, 
is  the  construction  o{ pockets  in  combination  with  an  abdominal  spring 
pad  J  with  descending  lobes,  by  which  it  may  be  easily  adapted  to 
nearly  all  cases  of  inguinal  hernia,  securing  a  decided  advantage  over 
the  common  truss,  by  being  much  easier  to  the  wearer,  suiting  it  to 
double  hernia,  and  preventing  a  rupture  on  the  opposite  side,  which 
often  occurs  by  wearing  the  single  truss. 

'<  I  also  claim  the  employment  oi  rings  to  be  slipped  into  the  pockets 
of  the  front  pady  for  encircling  the  ruptured  spot,  in  order  to  contract 
and  excite  the  muscle,  thereby  disposing  the  part  to  heal.  The  rings 
may  be  made  of  any  shape,  diameter,  or  width,  that  the  form  or  na- 
ture of  the  rupture  may  require.  The  instrument  I  call  *  Dr.  Flem- 
ing's spring  pad  supporter  and  truss.'  " 
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48.  Forlin  Imprtn^ed  Process  for  Preoerving  Potatoes;  Charles  S, 

Edwards,  Rashyille/IUinois,  December  31. 

Claim. — <' Having  thus  described  the  nature  of  my  invention  and 
the  best  manner  I  am  at  present  acquainted  with  for  performing  the 
same,  I  would  have  it  understood  that  1  make  no  claim  to  any  of  the 
apparatus  herein  described;  nor  do  I  confine  myself  thereto,  although 
I  consider  the  means  above  described  the  most  simple  and  best  for 
performing  the  invention. 

<<  But  what  I  claim  as  my  invention,  is  the  mode  of  preserving  po- 
tatoes in  a  cooked,  or  partiallly  cooked  state,  by  means  of  obtaining 
the  substance  of  potatoes  in  a  separated  or  finely  divided  and  dried 
state,  as  described." 

The  process  is  as  follows: — ^The  potatoes,  after  being  washed  and 
boiled  until  the  skins  show  symptoms  of  crackings  are  skinned  and 
properly  stripped  of  eyes,  &c.  The  potatoes  are  then  formed  into  fine 
threads  like  vermicelli,  by  being  forced  through  small  holes  in  a  cyU 
inder,  and  then  dried  on  tables  exposed  to  a  temperature  varying 
from  100  to  160  Fahrenheit 


43.  For  an  Ifnprovement  in  Cooking  Stoves;  Samuel  Myres,  Schenec* 

tady.  New  York,  December  31. 

Claim. — "  I  do  not  claim  the  supplying  the  oven  with  heated  air, 
by  means  of  a  flue  in  contact  with  the  fire  chamber ;  but  I  do  claim 
the  peculiar  construction  and  particular  arrangement  of  the  flue  in 
combination  with  the  chamber  and  pipes,  as  I  have  arranged  them  in 
my  stove,  fi>r  conveying  heated  air  through  the  oven,  for  the  purpose 
of  heating  the  upper  part  thereof,  as  described.'' 

The  flue  is  triangular,  and  lies  in  the  bottom  of  the  fire  cham- 
ber, receives  air  from  outside  the  stove  which  is  heated  in  passing 
through,  and  thence  discharged  into  a  chamber  between  the  fire 
chamber  and  oven,  and  from  this  chamber  the  heated  air  passes  through 
vertical  pipes  placed  in  the  horizontal  flue,  to  the  upper  part  of 
the  large  oven,  and  when  mixed  with  the  gases  generated  in  the  oven, 
passes  off  together  through  a  pipe  into  the  main  flue  of  the  stove. 


44.  For  an  Improvement  in  Reed  Musical  Instruments;  Nathan  B. 

Jewett,  Worcester,  Massachusetts^  December  31. 

Claim. — ^^^I  therefore  claim  the  disk  upon  the  extremity  of  the  lip  of 
the  reed,  in  combination  with  a  corresponding  enlargement  of  the  air 
passage  of  the  reed  plate  as  described. 

^  Also,  bending  the  stem  of  the  reed  at  an  angle  with  the  lip,  and 
also  so  bending  the  same,  and  in  the  form  of  an  inverted  U;  the  whole 
being  substantially  as  above  explained/' 

This  is  intended  for  the  purpose  of  improving  the  tone  of  the  reed 
and  tuning  it  with  more  facility.  The  back  part  of  the  reed  is  attached 
to  the  sound  board  above  its  surface,  so  as  to  have  the  tuning  slide 
.above  and  below.  The  reed  is  then  turned  up  like  an  inverted  U, 
and  then  runs  horizontally  with  an  enlargement  at  the  end,  which 
alone  receives  the  action  of  the  current  of  air. 
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AS.  For  Ktk* Improvement  in  the  See  Hive  ;  James  Robb,  Lewistown, 

Pennsylvaniay  December  31. 

This  claim  refers  to  and  is  wholly  dependent  on  the  drawings,  and 
ve  are  therefore  under  the  necessity  of  omitting  it.  It  is  limited  to  the 
peculiar  manner  of  constructing  and  arranging  a  sliding  and,  a  vi- 
brating trap  for  crushing  the  moth  when  attracted  by  the  warmth 
under  these  traps. 

46.  For  an  Improvement  in  the  Pulp  Strainer  for  the  Manufacture 
qf  Paper  ;  Wm.  Bishop^  Coventry,  Connecticut,  December  31. 
Claim. — ^<  What  I  claim  as  my  invention,  and  desire  to  secure  by 
letters  patent,*  is  the  mode  of  clearing  pulp,  to  be  used  in  the  manu- 
facture of  paper,  from  sand,  gravel,  metallic  and  other  hard  and  injuri- 
ous substances,  by  means  of  the  above  described  pulp-sand  strainer." 
This  strainer  consists  of  a  box  with  a  series  of  round  bars  placed 
near  together  and  on  the  same  plane,  so  that  the  pulp  in  flowing  over 
the  bars  will  flow  in  undulations  which  tend  to  deposite  the  impuri- 
ties between  the  bars  and  in  the  box  below. 


47.  For  an  Improved  mode  qf  •Ascending  Inclined  Planes  on  Bail 
Roads;  Ezra  Coleman,  Philadelphia,  Pennsylvania,  December  31. 
The  locomotive  is  provided  with  an  endless  screw  with  its  axis  par- 
allel-with  the  rails,  which  can  be  connected  with  the  driving  or  crank 
axle,  for  the  purpose  of  drawing  the  load  up  inclined  planes  by  having 
the  threads  of  the  screw  take  into  cogs,  made  of  friction  rollers,  on 
a  rack  placed  between  the  two  rails,  the  driving  axle  being  provided 
with  loose  running  wheels  alongside  of  the  drivers,  for  the  purpose  of 
raising  the  drivers  from  the  rails  when  the  screw  acts  on  the  cogs. 

Claim.— ^<  Having  thus  fully  described  the  nature  and  operation  of 
my  invention,  what  I  claim  as  new  therein,  and  desire  to  secure  by 
letters  patent,  is  the  placing  an  independent  set  of  bearing  wheels  with- 
in the  frame  of  the  locomotive,  revolving  loosely  upon  the  main  dri- 
ving shaft,  and  adapted  to  an  inner  extra  track  of  rails,  (raised  above 
the  main  track,)  for  the  purpose  of  sustaining  the  weight  of  the  loco- 
motive in  ascending  or  descending  inclined  planes,  lifting  the  driving 
wheels  from  the  main  track  of  the  rails,  and  rendering  the  action  of 
the  driving  shaft  independent  of  the  bearing  or  driving  wheels,  when 
it  is  desired  to  transfer  the  whole  power  of  the  locomotive  steam  en- 
gines from  the  driving  wheels  to  the  endless  screw,  geared  to  the  dri- 
ving shaft,  and  its  thread  working  into  a  rack  of  friction  rollers ;  the 
whole  arranged,  combined,  and  operating  substantially  in  the  manner 
and  for  the  purpose  herein  set  forth." 

48.  For  an  Improvement  in  the  Bee  Hive;  Aaron  Colton,  Pittsfield, 
Vermont,  December  31. 

Claim. — <<  Having  thus  fully  described  the  construction  and  op- 
eration of  my  improved  bee-hive,  what  I  claim  as  new  therein,  and  de- 
sire to  secure  by  letters  patent,  is  the  manner  in  which  the  honey  or 
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lateral  boxes  are  amngad,  in  combination  with  a  pyramidal  central 
hive,  constructed  and  operating  substantially  in  the  manner  and  for 
the  purpose  set  forth/' 

The  honey  boxes  are  placed  one  above  the  other  on  each  side,  but 
gradually  approaching  the  middle  of  the  hive,  that  is  to  say,  the  second 
range  of  boxes  are  so  much  nearer  the  centre  as  to  have,'a  portion  of  their 
bottom  project  sufficiently  into  the  hive  as  to  leave  an  entrance  at  the 
bottom  for  the  bees,  and  so  of  the  other  rangea 


49.  For  an  Improvement  in  the  Rtfrigerator  ;  Joseph  T.  Craddock, 

Baltimore,  Maryland,  December  31. 

The  nature  of  this  improvement  consists  in  so  combining  a  filter  for 
filtering  the  water,  with  a  refrigerator  that  the  water  when  drawn  off 
from  the  refrigerator  shall  be  supplied  from  the  filter  and  consume  no 
more  ice|than  is  required  to  cool  the  quantity  of  water  required  for  use 

Claim. — ^  What  1  claim  as  my  invention,  and  desire  to  secure  by 
letters  patent,  is  the  filter,  arranged  substantially  as  described,  in  com- 
bination  with  the  cooling  chamber  surrounding  the  ice  chamber,  loca« 
ted  and  arranged  substantially  in  the  manner  and  for  the  purpose 
specified.'' 


5(X  For  an  Improvement  in  the  method  of  Mounting  the  Booms  qf 
^  Vtsaela;  James  Davis,  Jr.,  Gloucester,  Massachusetts.  December  3L 
Claim. — ^<The  main  feature  ii^  my  said  new  and  improved  boom 
saddle  and  jaws,  which  I  claim  as  my  invention,  and  desire  to  secure 
by  letters  patent,  is  the  following,  reference  being  had  to  the  de« 
scription  and  drawings,  viz :  The  method  of  constructing  a  saddle  so 
as  to  leave  a  space  between  the  mast  and  the  saddle,  in  connexion  or 
combination  with  the  insertion  of  the  slide  or  slides  in  the  jaws  of  the 
boom.'* 

The  jaws  of  the  boom  are  cut  out  towards  the  mast  to  receive  slide 
pieces,  which  will  turn  when  either  end  of  the  boom  moves  without 
the  other,  so  that  their  bearing  surface  against  the  mast  will  always 
lie  fair  to  avoid  bighting. 


51.  For  Improvements  in  the  Mant^facture  qf  Nails,  Pins,  Screw 
blanks.  Rivets,  See. ;  Samuel  O.  Reynolds^  Bristol,  Rhode  Island, 
December  31. 

Claim. — ^*  Having  now  described  the  construction  of  the  improved 
machinery  to  be  employed  in  the  manufacture  ofnails,  rivets,  sere wsj 
and  pins,  I  desire  to  be  understood  that  1  claim,  in  reference  to  the 
heading  of  metal  rods  or  wire  for  the  above  purposes,  the  means  of 
efiecting  what  I  call  a  ^  double  upset,"  viz :  by  crushing  the  end  of 
the  rod  or  wire  for  forming  the  boss  or  head  of  the  nail,  rivet,  screw 
or  pin,  by  two  or  more  operations  of  a  single  heading-punch  and  pair 
or  set  of  holding  dies  and  the  sliding  guides,  the  whole  in  combination 
as  described ;  the  rod  or  wire  being  brought  forward  between  the 
holding  dies  a  short  distance  by  the  sliding  guides,  after  the  first  or 
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partial  crushing  of  tiie  metal  has  beeo  effected.  In  order  to  suppljra 
sufficient  additional  quantity  of  metal  to  complete  and  perfect  the  form 
of  the  boss  or  head  when  the  second  pressure  of  the  punch  is  brought 
up  against  it.  As  respects  the  pointing  of  pins,  and  discharging  them 
from  the  machine,  I  claim  my  improvement  therein  ;  the  same  con- 
sisting  in  imparting  to  the  sliding-bar  certain  alternating,  lateral,  and 
back  movements  in  its  bearings,  as-  described,  whereby  the  pins  are 
turned  in  opposite  directions  during  the  action  of  the  mill-roller  upon 
them,  and  discharged  from  the  machine  when  the  pointing  of  them  has 
beencompleted.'^ 


52.  For  an  Improved  Apparatus Jor  applying  Medicated  Baths;  Ben- 
jamin Sweet,  Mount  Morris,  New  York,  December  31. 
CIaim.~^<  What  I  claim  as  my  invention  is  the  mode,  herein  de- 
scribed, of  applying  medicated  vapors;  that  is,  by  submitting  the  body 
or  parts  thereof  to  the  vapor  of  the  substance  used,  without  the  pres- 
ence of  steam,  by  means  substantially  the  same  as  herein  set  forth." 
The  vapor  is  generated  in  the  outer  casing  of  a  double  cased  stove, 
the  outer  space  of  which  communicates  with  a  box  in  which  the  pa- 
tient sits  with  his  head  out,  the  top  of  the  case  being  fitted  to  his  neck. 


List  ofJlmerican  Patents  which  issued  in  the  month  qf  Aprils  1842, 
voiih  Exemplifications^  hy  Chabi^ss  M.  Kellxr,  late  Chitf  Ex- 
aminer  qf  Patents  in  the  U.  S.  Patent  Office. 

(Continued  from  vol.  xli,  pa^e  154.) 
26.  For  Improvements  in  the  Ploughs  George  Watts,  Gainesville, 

Alabama,  April  11. 

The  beam  instead  of  being  connected  with  the  standard  by  tenon 
and  mortise,  is  attached  to  the  side  of  the  standard  by  a  staple,  (called 
a  ^<  cuff"  in  the  specification,}  which  embraces  the  beam  and  passes 
through  the  standard,  and  is  then  secured  by  nuts.  The  coulter  is  in 
like  manner  secured  to  the  beam,  to  avoid  weakening  the  beam  by 
perforations. 

Claim. — "  What  I  claim  as  my  invention,  and  which  I  desire  to  se- 
cure by  letters  patent,  is  the  mode  of  fastening  the  beam  to  the  side 
of  the  standard  by  means  of  the  cuff  embracing  the  beam  and  passing 
through  the  standard,  by  which  arrangement  the  beam  is  not  weak- 
ened by  perforations  for  the  usual  bolt  fastenings  or  tenonings,  and 
likewise  the  beam  is  rendered  adjustable,  in  the  manner  and  for  the 
purpose  above  described. 

<<  I  also  claim  the  method  of  attaching  and  bracing  the  coulter  to 
the  beam,  by  means  of  cuffs  embracing  the  beam,  in  the  manner  de- 
scribed, instead  of  being  bolted  through  the  beam,  as  heretofore.'' 
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27.  For  Improvements  in  Machinery  for  Cutting  Shoe  Soles  ;  ESias 

T.  Ingalls,  Haverhill,  Massachusetts,  April  11. 

The  knives  that  cut  the  two  sides  of  the  sole,  (leaving  the  heel  and 
toe  to  be  trimmed,)  are  each  attached  to  a  separate  block,  and  the  two 
blocks  are  connected  together  with  screws,  to  admit  of  adjusting  the 
cutters  on  the  die  to  different  sizes.  This  constitutes  the  subject  of 
the  first  claim;  but  the  second  claim  we  are  under  the  necessity  of 
omitting,  as  it  is  wholly  dependent  on  the  drawings.  It  is  limited 
to  the  combination  of  parts  by  which  the  position  of  the  leather  is 
regulated  for  each  cut. 


28.  For  Improvements  in  Heating  Buildings;  Reuben  Mitchell, 

Portland,  Maine,  April  11. 

In  this  furnace  and  fire-place  there  are  two  fire-chambers,  for  the 
objects  and  in  the  maimer  pointed  out  in  the  following 

Claim. — ^^  Having  thus  described  my  improvements,  I  shall  claim 
arranging  a  hot-air  chamber,  beneath  the  hearth  of  the  fire-place,  or 
between  said  hearth  and  the  ash  chamber  under  the  same,  and  in 
combination  therewith  depressing  the  fire-pot  or  furnace  below  the 
level  of  the  hearth  or  into  the  hot-air  chamber,  the  same  being  con- 
structed substantially  as  hereinbefore  described,  and  for  the  purpose 
before  mentioned. 

<'  Also,  constructing  the  upper  fire-place  with  sliding  doors,  by  which 
it  may  be  closed,  and  forming  an  opening  in  its  rear,  and  a  damper 
in  the  main  flue,  above  said  opening;  by  which  arrangement,  the 
smoke  and  other  heated  products  of  combustion  may  be  caused  to 
circulate  through  the  fire-place  (and  flues  of  the  same,)  of  the  room, 
and  to  impart  heat,  substantially  as  described.  Also,  separating  the 
lower  fire-place  from  the  hot-air  chamber  below  it,  for  the  purpose 
described,  by  means  of  a  plate  or  slab,  as  set  forth/' 


29.   For  an  improved  Compound  for  Promoting  the  Chrowth  qf 

Hair;  Vair  Clirehugh,  New  York,  April  11. 

Claim. — ^  What  I  claim  as  new  and  desire  to  secure  by  letters  pat- 
ent, is  the  combining  together  of  alcohol,  of  the  active  principle  of 
cantharides,andof  iodine,  substantially  in  the  manner  and  for  the  pur- 
pose set  forth.  I  also  claim  the  further  combination  of  muriate  of 
ammonia  and  of  castor  oil,  or  either  of  them,  with  the  first  named 
compound  of  alcohol,  cantharides,  and  iodine ;  the  respective  in- 
gredients being  employed  in  the  proportions  designated  and  made 
known.'' , 


30.  For  an  Improvement  in  the  Process  qf  Tanning  Leather;  Joseph 

Southwick,  Boston,  Massachusetts,  April  11. 

Instead  of  the  usual  process  of  handling  hides,  this  patent  is  granted 
for  placing  them  in  a  trough,  in  which  they  are  to  undergo  the  ope- 
ration of  pounding,  or  filling  in  the  tanning  liquor. 

Vol.  XQL— 3id  Ssrii*— No  X,  Jamuabt,  1847.  d 
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Claim. — ^<  Having  thus  described  my  improvements  in  the  process 

of  tanning  by  machiueryy  suspending  the  necessity  of  ^handling'  the 
hides  or  skins^  (for  the  purpose  of  producing  uniformity  of  color,)  and 
impregnating  or  infusing  into  the  same  the  tannin,  or  essence  of  the 
astringent  solution,  by  subjecting  them  to  the  action  of  the  vibrating 
beaters  in  the  tannin  trough,  or  the  fulling  process  abo\re  described, 
the  whole  arrangement  and  operation  being  substantially  as  above  set 
forth." 


31.  For  Improvements  in  Machinery /or  applying  Paste  or  Sizing 
to  the  Surface  of  Sheets  qf  Paper^  for  making  Cards  or  Paste" 
boards;  David  H.  Gilbert,  Dorchester,  Massachusetts,  April  11. 
Claim. — ^^  Having  thus  described  my  improved  machinery,  I  shall 
claim  applying  paste  or  adhesive  matters  to  sheets  of  paper  or  other 
material,  by  drawing  said  sheets  by  a  sliding  carriage  frame  between 
two  cylindrical  or  suitable  brushes,  revolving  or  moving  in  contiguity 
with  each  other,  all  substantially  as  above  set  forth;  also,  the  com- 
bination of  said  carriage  frame  with  the  table,  and  also  with  the 
movable  apron  for  the  purpose  of  depositing  the  pasted  sheets  of  paper 
in  a  regular  pile  upon  said  table,  the  said  combined  machinery  being 
constructed  and  operated  substaQtially  as  described. 

<<  I  further  claim  the  machinery  for  freeing  or  separating  the  sheet 
of  paper  from  the  finger-bar  and  carriage,  so  that  said  sheet  may  fall 
upon  the  table;  the  said  machinery  consisting  of  the  plate  with  its  rods 
extending  rearward  therefrom,  the  weighted  shaft  with  its  projecting 
arms,  and  the  stud  of  the  table;  the  same  being  arranged,  combined 
together,  and  operating  substantially  as  herein  described." 


S8.  For  an  Improvement  in  Window  Shutters^  called  the  ^Window 
Ouard;^^  Arthur  L.  Johnson,  Baltimore,  Maryland,  April  11. 
Claim. — « I  do  not  claim  to  have  invented  a  'window  guard,'  or 
shutter,  consisting  of  slats  joined  together,  as  this  has  long  since  been 
done;  but  what  I  do  claim  as  my  invention  and  desire  to  secure  by 
letters  patent,  is  the  making  the  ends  of  the  slats  in  the  various  forms 
herein  described,  to  fit  into  grooves  in  the  frame,  substantially  as 
herein  described,  whereby  to  prevent  the  slats  from  being  drawn  out 
should  they  be  separated  from  each  other  by  violence,  and  also  for 
the  purpose  of  preventing  the  paint  from  being  chafed  off  of  the  guard, 
in  the  operation  of  rolling  up,  as  herein  described." 


38.  For  an  Improvement  in  the  Cotton  Press;  P.  G.  Gardiner, New 

York,  April  16. 

Claim. — f<  It  is  to  be  understood  that  I  do  not  claim  the  attaching 
of  a  curved  rack  or  toothed  segment  to  one  of  the  arms  of  that  kind 
of  progressive  lever  usually  denominated  the  toggle  joint,  and  die 
combining  therewith  a  toothed  pinion^  by  means  of  which,  said  levers 
shall  be  actuated ;  bat  what  I  do  claim  as  new^  and  desire  to  secure 
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by  letters  patent,  is  the  particular  manner  in  which  I  have  arranged 
and  combined  the  toothed  segment,  the  pinion,  and  the  toggle  joint, 
as  above  set  forth,  the  curved  segment  being  attached  to,  and  extend- 
ing from  end  to  end  of  the  upper  arm  of  the  progressive  levers,  and 
having  the  requisite  eccentricity  to  enable  the  pinion  to  operate  upon 
it,  under  an  arrangement  of  parts  substantially  the  same  with  that 
herein  fully  described ;  and  I  also  claim,  as  a  modification  of  said  ar- 
rangement, the  substitution  of  chains  or  bands  for  the  toothed  gear- 
ing, such  chains  or  bands  passing  over  a  plain  segment,  and  being 
operated  upon  by  a  shaft,  around  which  they  wind,  this  latter  an- 
swering the  purpose  of  the  toothed  pinion,  the  principle  of  action  being 
the  same  in  either  case.'' 


34.  For  an  Improvement  in  the  ^it-heating  Stove  for  IVarming 
Buildings;  Salvin  F.  Kellogg,  Norwalk,  Ohio,  April  16. 

Claim. — *^  Having  thus  fully  described  the  construction  of  my  air- 
beating  stove,  and  shown  the  manner  in  which  the  same  operates,  I 
do  hereby  declare  that  I  do  not  claim  the  conducting  of  cold  air  into 
an  air-heater,  nor  the  subsequent  conveying  of  the  air  so  heated  la 
distant  apartments,  this  having  been  previously  e£fected,  and  by  means 
of  apparatus  constructed  in  a  variety  of  ways;  but  I  limit  my  claiai 
to  the  particular  manner  herein  described,  in  which  I  have  combined 
and  arranged  the  stove,  the  air-heating  chambera  or  flues,  and  the 
boilers  with  their  appendages,  as  above  set  forth;  that  is  to  say,  I  claim 
the  manner  of  forming  the  air-heating  chamber  or  flue,  and  of  ar- 
ranging  it  within  the  stove,  so  as  to  occupy  the  whole  width  thereof^ 
and  to  have  its  upper  and  lower  plates,  and  its  sides,  exposed  to  the 
direct  action  of  the  fire,  or  to  that  of  the  heated  air  immediately  es- 
caping therefrom.  1  also  claim  the  manner  of  combining  the  boilers,, 
the  heated  air  pipe,  and  the  smoke  pipe,  by  tubes  leading  into  each, 
the  respective  parts  being  governed  by  valves,  in  the  manner  and  for 
the  purpose  above  set  forth." 

35.  For  an  Improvement  in  Ploughs  j  Thomas  Wiard,  Avon,  New 
York,  April  11. 

This  patent  is  granted  for  an  arrangement  of  parts  for  uniting  the 
share,  mould-board,  and  land-side,  by  certain  overlapping  joints. .  We 
omit  the  claim,  as  it  could  not  be  understood  without  drawings. 


36.  For  Improvements  in  Furnaces  and  in  the  manner  of  applying 
Heat  to  the  JUant^facture  qf  Irony  6rc,;  C.  E.  Detmold,  of  New 
York,  assignee  of  W.  Von  Faber  du  Four,  of  Wirtemburg,  April 
16, 1842:  granted  for  14  years  from  the  12th  of  November,  1841. 
This  patent  was  re-issued  for  amendments  of  the  specification  on 

the  23ra  of  January,  1845,  and  noticed  at  page  250,  vol.  z,  3rd  series 

of  this  journal,  to  which  the  reader  is  referred. 
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37.  For  an  Improvement  in  the  Chum,  for  Churning^  fFarkingf 

and  Salting  Butter  ;  Lemuel  Adams,  Redding,  Connecticut,  April 

16. 

In  the  centre  of  a  tube  there  is  a  vertical  shaft  with  two  horizontal 
arms,  near  the  end  of  each  of  which  there  is  a  pendant  stud  pin,  on 
which  rotates  a  beater,  and  these  beaters  have  their  peripheries 
grooved,  and  by  the  turning  of  the  shaft,  the  beaters  roll  around  the 
inner  periphery  of  the  tub,  and  either  churn  or  work  the  butter. 

Claim. — **  What  I  claim  as  my  invention  and  desire  to  secure  by 
letters  patent,  is  the  use  of  the  horizontal  rotary  beaters,  ior  churning^ 
working,  and  salting  butter,  as  herein  described." 


38.  For  an  Improvement  in  the  Brick  Press;  A.  K.  Fahnestock, 

Harrisburg,  Pennsylvania,  April  16. 

The  patentee  says:  <<The  nature  of  my  invention  consists  in  attaching 
to  the  upper  end  of  the  upper  lever  in  the  preas  a  slide  box  and  joint, 
to  work  on  a  stem  connected  with  the  bottom  piece  of  the  mould,  in 
connexion  with  the  present  arrangement  of  the  levers  and  two  braces 
for  the  slide  box  to  rest  on,  by  means  of  which,  the  cap  piece  of  the 
press  is  relieved  by  the  forwwl  stroke  of  the  hand  lever,  after  making 
the  pressure.^^ 

Claim. — ^<  What  I  claim  as  my  invention  and  improvement,  and 
desire  to  secure  by  letters  patent,  is  attaching  to  the  upper  end  of  the 
upper  lever,  in  the  above  described  press,  a  slide  box  and  joint,  to 
work  on  a  stem  connected  with  the  bottom  piece  of  the  mould,  in 
connexion  with  the  present  arrangement  of  the  levers  and  two  braces, 
for  the  slide  box  to  rest  on,  by  means  of  which,  the  cap  of  the  press 
is  relieved  by  the  forward  stroke  of  the  hand  lever  after  making  the 
pressure." 


39.  For  an  Improved  Instrument /or  Plotting  Surveys;  Wm.  J. 

Card,  Lancaster,  Pennsylvania,  April  16. 

Claim. — ^  What  I  claim  as  my  invention  and  desire  to  secure  by 
letters  patent,  under  the  name  of  the  Theolodian  protractor,  is  the  ap- 
plication of  a  graduated  circle  and  nonius  or  vernier  to  a  movable  tri- 
angle or  right  angle,  combining,  for  that  purpose,  as  above  described, 
four  pieces  of  wood  or  metal,  namely,  a  semi-circle,  a  sector,  a  nonius, 
and  diagonal  scale  of  equal  parts,  which  latter  also  forms  a  parallel 
ruler." 
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Proceedings  of  a  National  Convention  of  Inventors  of  the  United 
States,  held  in  the  City  of  Philadelphia,  October  27M,  1846. 

A  Convention  of  Inventors,  and  others  interested  in  patents,  of  the 
United  States,  convened  in  the  hall  of  the  Franklin  Institute,  in  the 
city  of  Philadelphia,  October  27,  1846,  pursuant  to  a  call  of  the  Exe- 
cutive Committee,  appointed  by  a  Convention  of  Inventors,  &c.,  of 
the  United  States,  held  in  the  city  of  New  York,  October  22,  1845. 

Col.  Clark,  of  New  York,  was  called  to  the  chair;  and  on  motion  of 
Charles  M.  Keller,  Esq.,  of  Washington,  a  committee  of  three  was 
appointed  by  the  chair  to  nominate  oiSicers  for  this  Convention. 

The  chair  appointed  Messrs.  Asa  Whitney,  Capt.  Loper,  and  J. 
H.  Towne,  of  Philadelphia. 

The  committee  reported  the  following  officers,  who  were  unani- 
mously elected  by  the  Convention: 

President,  Isaiah  Lukens,  Esq.,  of  Philadelphia. 

Vice  Presidents,     Col.  E.  Clark,  of  Brooklyn,  N.  Y. 

John  Wieoand,  Esq.,  of  Philadelphia, 
E.  B.  BiOELOw,  Esq.,  of  Boston. 

Secretaries,  George  Gipford,  Esq.,  of  New  York, 

James  Herron,  Esq.,  of  Philadelphia. 

The  proceedings  of  the  Convention  held  in  the  city  of  New  York, 
Oct.  22d,  1845,  together  with  the  call  of  the  Executive  Committee, 
being  read,  the  committee,  through  their  chairman,  Charles  M.  Keller, 
Esq.,  presented  the  following  report,  together  with  their  memorial  to 
Congress,  and  a  copy  of  the  bill  reported  by  the  respective  committees 
of  both  houses  of  Congress,  at  the  last  session. 

Seport  of  Executive  Committee. 

The  committee  appointed  by  the  Convention  of  Inventors  which 
met  in  the  city  of  New  York,  on  the  28nd  of  October,  1845,  have 
called  the  present  Convention  in  conformity  with  the  instructions  re* 
ceived  from  the  first  Convention,  for  the  purpose  of  reporting  the  re<> 
suit  of  their  labors.  Under  their  instructions,  the  committee  met  in 
consultation,  prepared  a  memorial  as  directed,  in  which  they  endeav- 
ored to  present  to  the  Congress  of  the  United  States  the  views  of  the 
Convention,  to  point  out  the  defects  in  the  existing  laws  of  patents, 
and  the  beneficial  effects  anticipated  from  the  proposed  change.  They 
then  submitted  to  the  committees  of  the  two  houses  of  Congress,  and 
to  the  Commissioner  of  Patents,  the  project  of  a  law  amendatory  of 
the  existing  law.  On  this  project,  the  Commissioner  of  Patents  pre- 
pared a  bill,  which  was  approved  by  the  committees  in  Congress, 
and  by  them  reported  unanimously  to  the  two  houses  of  Congress, 
and  printed ;  but  in  consequence  of  the  press  of  great  political  ques- 
tions, and  the  late  period  of  the  session  at  which  the  bill  was  reported, 
the  committees  were  unable  to  procure  a  two-thirds  vote,  which  was 
necessary  to  take  up  the  bill  out  of  its  regular  order  on  the  docket. 
The  committee  therefore  submit  to  the  present  Convention  their  me- 
morial and  the  bill  reported  to  Congress. 

4* 
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The  committee  urged  upon  Congress  all  the  views  of  the  Conven- 
tion from  which  they  derived  their  power;  but  one  of  the  most  im- 
portant resolves  of  the  Convention,  the  one  which  relates  to  the  ap- 
pointment of  special  judges,  although  urged  with  zeal,  was  not  adopted 
by  the  committees  of  Congress,  not  because  they  disapproved  the 
proposition,  but  for  fear  that  it  would  lead  to  much  opposition  in 
Congress,  and  to  the  defeat  of  the  bill ;  but  reconmiended  to  the  com- 
mittee of  the  Convention  the  propriety  of  urging  this  provision  in  a 
separate  bill. 

All  which  is  respectfully  submitted, 

Chas.  M.  Keller, 
Horatio  Allen, 
Solomon  Andrews, 
Jordan  L.  M ott, 
James  Booardus, 

Executive  Committee. 

The  reading  being  concluded,  on  motion  of  Mr.  Gifford,  of  New 
York,  it  was  unanimously  resolved,  that  the  report  of  the  committee 
be  received. 

Clinton  Roosevelt,  Esq.,  of  New  York,  presented  and  read  a  pre- 
ample  and  substitute  for  the  whole  bill.  His  motion  was  seconded, 
by  a  Philadelphian,  to  allow  of  the  reading. 

.  A  long  discussion  ensued  on  a  motion  to  refer  the  Congressional 
bill  and  substitute  of  Mr.  Roosevelt  to  a  select  committee,  in  which 
Messrs.  J.  Curtis,  of  New  York,  C.  Roosevelt,  William  Leighton,  of 
Portsmouth,  N.  H.,  H.  R.  Campbell,  of  Philadelphia,  Jas.  G.  Wilson, 
of  New  York,  and  Mr.  Serrell,  of  New  York,  participated;  and  the 
question  being  taken,  the  motion  was  not  agreed  to,  and  it  was  finally 
referred  to  the  Executive  Committee. 

A  resolution  was  then  offered  by  H.  R.  Campbell  of  Philadelphia,  to 
add  to  the  number  of  the  Executive  Committee,  for  a  like  purpose, 
which  led  to  a  very  animated  debate  by  Messrs.  Serrell,  J.  A1ricks,of 
Wilmington,  Horatio  Allen,  of  New  York,  E.  B.  Foster,  of  Philadel- 
phia,  and  C.  M.  Keller,  of  Washington;  during  which  there  were  seve- 
ral amendments  proposed,  and  voted  down,  as  was  the  resolution 
itself. 

Finally,  the  Convention  determined  to  take  up  the  bill  as  reported 
by  the  committees  of  Congress,  and  pass  upon  it,  section  by  section. 

Jlction  of  the  Convention  on  the  Bill. 

Section  1. — ^Being  under  consideration,  it  was  amended  by  chang- 
ing the  amoimt  of  salaries  in  the  bill:  for  chief  examiners  from  $2500 
a  year  to  $3000;  and  the  salaries  of  assistant  examiners  from  1S2000  to 
02500. 

Sec.  2. — Carried,  without  amendment,  as  in  the  bill. 

Sec.  3 — Passed  over,  by  consent,  without  action. 

Sec.  4. — Carried,  with  the  exception  of  the  proviso. 

An  amendment  was  offered  by  Mr.  Gifford  for  the  proviso.  Pend- 
ing which,  it  was  resolved,  on  motion  of  Mr.  Curtis,  that  when  this 
Convention  adjourns,  it  shall  be  to  meet  again  at  half  past  four  o'clock. 
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On  motion  of  Mr.  H.  R.  Campbell,  the  Convention  then  adjourned. 
•Afternoon  Session. 

The  Convention  met  at  half  past  four  o'clock,  P.  M.,  pursuant  to 
adjournment;  and  the  proviso  to  section  4,  as  amended  in  Congress, 
being  under  consideration,  Mr.  Gifford  called  up  his  substitute,  which, 
on  motion  of  Mr.  Allen,  was  referred  to  the  Executive  Committee,  to 
be  incorporated  in  the  bill,  in  case  provision  was  not  made  elsewhere 
for  the  object.    Agreed  to. 

Sec.  5. — Mr.  Roosevelt  moved  to  strike  out  the  caveat  fee  of  jllO, 
which  motion  was  rejected,  and  the  section  adopted  as  it  stood. 

Sec.  6. — Was  struck  out  of  the  bill. 

Sec.  7. — Stands  in  place  of  6,  and  was  adopted  as  in  the  bill. 

Sec.  8. — Mr.  H.  R.  Campbell  moved  to  strike  out  after  line  18, 
which  was  not  agreed  to.  Also,  after  line  28,  which  motion  was  not 
agreed  to.    The  section  was  then  carried  unanimously. 

Sec.  9. — ^Was^  on  motion  of  Mr.  Gifford^  amended,  and  carried 
unanimously. 

Sec.  10. — Concurred  in. 

Sec.  11. —     Do.        do. 

Sec.  12. — Amended  so  as  to  require  that  the  declaration  of  abandon- 
ment be  made  in  the  presence  of  at  least  three  witnesses,  and  adopted 
as  amended. 

Sec.  13. — ^Agreed  to. 

Sec.  14. — Carried,  with  but  one  dissenting  voice. 

Sec.  15. — Concurred  iu^  subject  to  the  revision  of  the  Executive 
Committee. 

Sec.  16. — Carried. 

Sec.  17. — ^Amended,  by  striking  out  $3  and  inserting  82*50  for  re- 
cording.   And  striking  out  10  cents  a  volume  for  examining. 

On  motion  of  Mr.  Serrell,  section  16  was  called  up  for  re-considera- 
tion, and  amended,  by  a  proviso,  that  the  drawings  and  description 
shall  not  be  published  for  six  months  after  the  patent  has  been  issued. 

Sec.  18. — Agreed  to. 

Sec.  19.— Struck  out  of  the  bill. 

Sec.  20. — On  motion  was  amended,  by  charging  cost  to  the  patent 
fund. 

On  motion  of  Mr.  Curtis,  it  was  resolved,  that  the  thanks  of  this 
Convention  be  presented  to  the  Executive  Committee  for  the  very  able 
and  efficient  manner  they  had  attended  to  the  duties  entrusted  to  them, 
and  that  they  be  requested  to  continue  the  same  during  the  ensuing 
year. 

A  vote  of  thanks  was  passed  to  the  board  of  managers  of  the  Frank- 
lin Institute,  for  the  use  of  their  hall,  in  which  the  Convention  sat 

Also,  to  Col.  Clark,  for  the  courteous  and  dignified  manner  in  which 
he  presided  over  the  Convention. 

The  Convention  then  adjourned,  to  meet  again  at  such  time  and 
place,  as  may  be  designated  in  a  call  of  the  Executive  Committee. 

Edward  Clarx,  President. 

George  Gifford,  >  Secretaries 
James  Hebron,     \  Secretaries. 
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Specification  of  a  Patent  granted  to  James  Gabfobth,  ofDukinfield^ 
in  the  county  of  Chester ^  for  improvements  in  machinery  or  ap- 
paratxis  for  connecting  metallic  plates^  for  the  construction  of 
boilers  and  other  purposes. — [Sealed  10th  December^  1845.] 

These  improvements  in  machinery  or  apparatus  for  connecting  me- 
tallic plates  for  the  construction  of  boilers,  consist  in  the  direct  appli- 
cation of  the  expansive  force  of  steam  to  the  dies  for  riveting  such 
plates  together,  and  in  an  arrangement  of  machinery  whereby  such 
force  is  brought  into  action. 

In  plate  I.,  fig.  1,  represents  a  plan  or  horizontal  view  of  an  ar- 
rangement of  machinery  or  apparatus  designed  for  connecting  or  riv- 
eting metallic  plates  for  the  construction  of  steam-boilers ;  fig.  2,  is  a 
side  view ;  and  fig.  3,  a  section,  taken  longitudinally  through  about 
the  centre  of  the  apparatus,  a,  a,  is  the  frame- work  for  supporting 
the  steam-cylinder  A,  by  in  which  a  steam-tight  metallic  or  other  pistoa 
c,  c,  works ;  this  piston  c,  c,  is  mounted  upon  the  rod  rf,  rf*,  which 
passes  out  through  stuffing-boxes  6,  e,  at  each  end  of  the  cylinder  6,  i; 
in  the  end  rf*  of  the  piston-rod  the  die/,  is  fixed,  the  other  die^,  being 
mounted  in  the  pillar  A,  which  is  fast  to  the  frame-work.  Steam  be- 
ing admitted  through  the  entrance  or  feed-pipe  f,  it  passes  onwards 
through  a  common  slide  or  other  valve  k^  to  the  cylinder;  and  after 
having  performed  its  office,  is  allowed  to  paiss  out  through  the  pipe  /. 
The  side-valve  ky  is  worked  by  hand,  by  means  of  the  lever  m,  so  as 
to  admit  the  steam  on  either  side  of  the  piston,  as  required. 

The  operation  of  the  apparatus  is  as  follows : — Steam  of  a  sufficient 
pressure  being  admitted  (by  means  of  the  slide-valve  kj)  at  the  back, 
or  as  it  appears  in  fig.  3,  of  the  drawing,  at  the  left-hand  side  of  the 
piston  c,  c,  that  piston  will  be  forced,  together  with  the  piston-rod  dj  d^, 
in  the  direction  of  the  arrow,  and  form  the  ends  of  the  rivet  n,  between 
the  two  dies/,  and  g]  thus  firmly  connecting  the  plates  o,  and /i,  and 
thereby  producing  a  perfectly  steam,  air,  or  water-tight  joint. 

The  head  of  the  rivet  is  formed  at  one  or  more  blows,  as  required ; 
the  intensity  of  the  blow  depending  upon  the  area  of  the  piston,  the 
length  of  the  stroke,  and  the  pressure  of  the  steam  employed.  The 
valve  ky  is  then  reversed,  to  admit  the  steam  in  front  of  the  cylinder ; 
which  movement  will  withdraw  the  die  /  when  another  rivet  may 
be  put  in,  and  the  operation  proceeds  as  before. 

The  patentee  remarks,  that  he  does  not  intend  to  confine  himself  to 
the  use  of  steam  alone  for  such  purposes,  as  the  direct  pressure  of  wa- 
ter, air,  or  other  elastic  medium  may  be  similarly  employed,  without 
departing  from  the  principle  of  his  invention.  He  states,  that  he  does 
not  claim  the  ^^cli^^f^^  use  of  the  several  parts  of  the  above-mentioned 
apparatus,  ^^^n  ^^j  \,  separately,  but  only. when  employed  for  the 
purpose  ^^^'>/)j  W:^n^  which  consists  in  the  riveting  of  metallic 
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plates  by  dies,  driven  by  the  elastic  force  of  steam,  water,  or  other 
elastic  medium,  as  above  described. — [JnroUed  June^  1846.] 

LoD.  Jour.  Arts  &  Sci. 


Specification  of  a  Patent  granted  to  William  Henbt  Wai^lsr,  qf 
Lambeth^  in  the  county  of  Surrey ^  for  improvements  in  sluice- 
cocks. — [Sealed  31st  October,  1845.] 

The  patentee  commences  bis  specification  by  pointing  out  the  de« 
fects  of  the  sluice-cocks  now  generally  employed,  which  are  liable  to 
leak,  and  quickly  become  injured  by  use.  His  invention  consists  in 
applying  movable  bushes  or  facings  to  sluice-cocks,  atid  in  construct- 
ing  the  bushes  in  such  a  manner  thatthey  shall  be  harder,  and  fit  more 
truly,  and  may  be  more  readily  applied,  and  replaced  when  worn ; 
it  further  consists  in  a  mode  of  rendering  the  working  surfaces  of 
sluice-cocks,  which  are  made  without  movable  bashes,  more  hard  and 
durable. 

In  Plate  I.,  fig.  4,  is  a  rertical  section  of  the  improved  sluice-cock; 
fig.  5,  also  represents  a  vertical  section,  taken  on  the  line  a,  b,  of  fig. 
4 ;  and  fig.  5*,  is  a  horizontal  section,  taken  on  the  line  c,  d,  of  figs.  4 
and  5.  a,  is  the  body  of  the  cock;  and  &,  &,  are  portions  of  two  pipes, 
which  enter  the  sockets  of  the  cock,  and  are  retained  therein  water- 
tight by  the  application  of  melted  lead,  in  the  usual  manner.  The 
body  of  the  cock  is  bored  out  at  the  points  1,  2,  3,  and  the  backs  of 
the  bushes  c,  c,  are  turned  in  a  lathe,  so  as  to  fit  the  recesses  thus 
formed.  The  bushes  are  made,  by  preference,  of  cast-iron  (although 
other  metal  may  be  used;)  the  working  surfaces  4,  4,  are  chilled  in 
the  act  of  casting,  and  are  ground  or  ^  faced  up''  with  emery  in  a 
lathe.  The  bushes  are  coated  on  their  backs  with  marine  glue,  or 
similar  material,  previous  to  introducing  them  into  the  cock;  and  after 
the  bushes  have  been  introduced  into  the  cock,  they  are  moved  back 
in  the  recesses  before  mentioned,  into  a  proper  working  position,  by 
forcing  down  the  plug  d^  into  its  place.  The  patentee  does  not  con- 
fine himself  to  the  shape  of  the  recesses  formed  in  the  body  of  the 
cock,  as  that  may  be  varied,  e,  is  a  screw  for  raising  and  lowering 
the  plug;y)  is  a  screw-nut,  fitted  into  a  recess  at  the  top  of  the  plug; 
gjgj  are  ribs,  formed  on  the  interior  of  the  upper  part  of  the  cock; 
and  A,  hj  are  corresponding  ribs  on  the  outer  surface  of  the  upper  part 
of  the  plug;  the  use  of  the  ribs  being  to  guide  the  plug  correctly  in  its 
movement  up  and  down.  The  surfaces  5,  5,  of  the  plug  are  chilled 
in  the  act  of  casting,  and  are  then  ground  with  emery. 

When  making  sluice  cocks  without  movable  bushes,  the  patentee 
causes  the  surface  against  which  the  plug  lyorks  to  be  chilled  in  the 
act  of  casting  the  body  of  the  cock,  so  as  to  make  it  more  durable ; 
and  this  sur&ce  is  afterwards  rendered  true  by  means  of  a  revolving 
tool  and  emery. 

The  patentee  claims.  Firstly,  the  mode  of  preparing  the  bodies 
of  sluice-cocks  with  recesses  for  receiving  bushes;  the  planes  of 
the  surfaces  1,  i^,  3,  being  inclined  to  the  central  line  of  the  barrel 


Digitized  by  LjOOQ IC 


46  EngiUh  PatenU. 

of  the  cocky  as  above  described.  Secoodly^the  mode  of  apply- 
ing movable  bushes  to  cocks.  Thirdly, — making  the  movable  bush- 
esy  and  also  the  plugs  of  sluice-cocks,  with  chilled  working  sur- 
&ces,  as  described.  Fourthly, — ^the  making  of  sluice-cocks  with  chilled 
sur&ces,  which  form  the  bed  of  the  plug. — [InrolUd  •Spril,  1846.] 

Ibid. 


specification  of  a  Patent  granted  to  Joseph  Cowen,  of  Blaydon 
Bum,  near  NewcQstle^upon-  TynCy  for  hU  invention  of  certain 
improvementa  in  making  retorts  for  generating  gcL9  for  illumina^ 
/ion.— [Sealed  4th  June,  1844.] 

These  improvements  in  making  retorts  for  generating  gas  may  be 
considered  under  two  heads ;  firstly,  the  new  combination  of  earthy 
and  otiier  materials,  of  which  the  retorts  are  to  be  constructed  ;  and» 
secondly,  the  novel  kind  of  moulds  and  machinery  by  which  the  re- 
torts are  to  be  shaped  and  manufactured. 

The  object  of  the  pstentee  is  to  make  stich  clay  retorts  for  generat- 
ing gas,  as  will  be  capable  of  withstanding  the  effects  of  the  various 
changes  of  temperature  to  which  they  are  required  to  be  exposed,  and 
consequently  render  them  less  liable  to  crack.  To  accomplish  this, 
he  proposes  to  mix  with  Newcastle  fire-clay,  Stourbridge  fire  clay,  or 
any  other  kind  of  clay  suitable  for  the  purpose,  saw-dust,  pulverized 
wood,  charcoal,  coke,  carbon  obtained  from  the  interior  of  gas  retorts, 
and  other  carbonaceous  materials,  in  such  proportions  as  the  quality  of 
the  clay  may  require.  The  more  aluminous  the  quality  of  the  clay, 
the  larger  will  be  the  quantity  of  carbonaceous  matter  required  to  be 
combined  therewith.  From  one-twentieth  to  about  one-fourth,  by 
measure,  of  carbonaceous  matter,  compared  to  the  whole  mass  of 
earthy  materials  employed,  may  be  combined ;  this  variation  of  quan- 
tity depending,  as  before  stated,  upon  the  aluminous  condition  of  the 
clay, — a  feature  well  understood  by  potters  and  the  makers  of  clay 
retorts.  By  these  means  the  clay  is  rendered  partially  porous,  and 
consequently  less  liable  to  crack  by  the  changes  of  temperature.  Clay 
retorts  for  the  generation  of  illuminating  gas,  of  all  forms  and  struc- 
tures, may  be  made  of  these  combinations  of  earthy  and  carbonace- 
ous materials. 

The  second  part  of  this  invention  applies  to  the  peculiar  kinds  of 
moulds,  and  the  machinery  to  be  employed,  for  manufacturing  gas 
retorts  from  earthy  materials,  which  will  be  seen  by  reference  to 
Plate  I. 

Fig.  6,  represents  the  external  appearance,  as  seen  from  above,  of 
the  improved  machine  for  forming  retorts  of  clay  by  compression;  fig. 
7,  is  an  end  view  of  the  same  ;  and  fig.  8,  shows  the  internal  parts  of 
the  machine,  by  means  of  a  longitudinal  section,  taken  vertically,  a, 
n,  is  a  cylindrical  box  or  chamber,  into  which  the  plastic  clay  and 
other  materials  are  to  be  introduced,  through  a  man-hole  or  aperture 
bj  at  the  top ;  c,  rf,  is  a  core,  made  towards  the  end  c,  to  the  figure  of 
the  required  internal  form  of  the  retort,  the  other  part  of  the  core  df 
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being  cylindrical  and  hollow,  for  the  sake  of  lightness.  This  core  is 
placed  concentrically  within  the  cylindrical  box  or  chamber  a,  and  is 
made  fast  thereon  by  a  stud  and  key  e,  to  the  end  plate /,y;  of  the 
cylinder.  A  circular  plate  g,  acts  as  a  piston  within  the  cylinder^ 
sliding  over  the  core  dy  for  the  purpose  of  compressing  the  plastic  clay 
and  other  earthy  materials  contained  therein;  which  piston  has  several 
Tods  A,  hf  hf  af&xed  to  it,  whereby  any  actuating  power  or  mechani- 
cal force  may  be  applied  to  drive  the  piston  forward.  To  the  front 
end  of, the  cylinder  there  is  attached. a  nose-piece  i,  t\  with  a  plate  k, 
which,  together,  may  be  called  the  mould ;  for^on  the  piston  being 
tbrced  up,  the  plastic  clay  is  made  -  to  fill  up  the  nose-piece,  and  to 
mould  or  form  the  end  of  the  intended  retort ;  which,  when  the  ma- 
chine is  in  operation,  will  be  known  by  small  portions  of  the  clay 
oozing  through  the  hole  or  holes  in  the  front  plate  k.  It  will  be  seen 
by  the  drawing,  that  the  retort  about  to  be  made  by  this  machine  is 
nearly  of  the  transverse  sectional  figure  of  the  letter  d  ;  but  to  this 
figure  the  inventor  does  not  confine  himself,  as  any  other  form  of  re- 
tort may  be  made,  by  means  of  the  same  machinery,  by  altering  the 
shape  of  the  nose-piece  t,  t,  and  the  end  part  of  the  core  e,  both  of 
which  are  made  movable  for  that  purpose. 

The  end  of  the  intended  clay  retort  being  thus  formed  in  the  nose 
part  of  the  machine,  the  plate  Ar,  must  be  removed  from  the  nose; 
when,  on  forcing  the  piston,  g^  forward,  the  plastic  clay  will  be  pro- 
jected out  at  the  end  of  the  nose  in  the  shape  and  as  a  continuation 
of  the  retort  (the  end  of  which  had  been  formed  as  described),  to  any 
length  required,  in  the  manner  shown  by  the  sectional  fig.  8,  where  it 
may  be  received  and  supported  by  an  endless  traveling  cloth,  or  a 
board  and  rollers ;  and  the  length  of  moulded  clay  may  then  be  cut 
oflf  by  a  wire  in  the  ordinary  way,  and  sent  to  the  drying  place. 

Another  form  or  modification  of  this  machine  is  shown  in  longitu- 
dinal section  at  fig.  9,  in  which,  instead  of  the  nose-piece  above  de- 
scribed, a  D-formed  hoop  /,  /,  or  of  any  other  required  figure,,  is  in- 
troduced as  a  die ;  which,  in  commencing  the  operation  of  making  the 
end  of  the  clay  retort,  must  be  kept  in  its  pljEice,  and  the  front  of  the 
cylindrical  box  closed  by  a  plate  A;,  as  before.  The  core  c,  formed  to. 
the  desired  internal  figure  of  the  retort,  is  in  this  instance  made  fast 
to  the  piston  g,  and  advances  with  it.  When  the  end  of  the  retort 
has  been  made  as  before  described,  the  plate  A;,  nlust  be  removed,  and 
on  now  projecting  the  clay  forward,  it  will  assume  the  moulded  form 
shown  in  the  front  view,  fig.  10,  and  in  the  section,  fig.  11,  in  which 
the  plate  k,  is  removed.  Under  some  circumstances  the  patentee  pro- 
poses to  use  (instead  of  the  machinery  above  described)  peculiarly 
constructed  hand  moulds,  shown  at  figs.  12,  and  13,  for  the  formation 
of  clay  retorts.  These  moulds  may  be  made  either  of  wood,  metal, 
or  plaster,  in  two  or  more  parts,  according  to  the  size  and  figure  re- 
quired. '^Fig.  12,  shows  a  lop  view  of  one  of  the  moulds  of  a^D  form, 
which  is  the  shape  most  commonly  used.  The  mould  is  curved  at  a, 
a,  the  pfirt  which  is  to  constitute  the  roof  or  top ;  the  bottom  6,  is  a  flat 
plate,  cs^able  of  being  detached,  which  is  best  suited  to  this  form,  and 
to  ordinary-sized  retorts*    The  two,  or  it  may  be  more,  parts  of  the 
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moaldy  when  combined,  are  to  be  made  fast  bf  external  bracings  of 
iron  hoop  c,  c,  with  a  bar  dy  keyed  or  screwed  thereto ;  or^  if  the 
mould  is  made  of  plaster,  rope  bracings  will  suffice. 

In  commencing  the  operation  of  moulding  a  clay  retort  by  means 
of  this  apparatus,  the  interior  of  a  single  mould  is  uniformly  worJi:ed 
orer,  by  hand,  with  a  substantial  coating  of  the  clay  ;  the  clay  is  then 
beaten  down  to  any  required  uniform  thickness,  which  may  be  from 
about  two  to  four  inches.  When  this  first  mould  has  been  thus  coat- 
ed, and  so  much  of  the  clay  retort  shaped  and  finished,  a  similar  mould 
is  to  be  placed  uponjthe  top  of  the  former,  their  edges  perfectly  coin- 
ciding, and  they  are  then  to  be  bolted  together.  This  being  done,  the  in- 
terior of  the  second  mould  is  coated  with  clay,  in  like  manner  to  the 
first ;  takiog  care  that  the  plastic  clay  of  the  second  operation  shall  be 
perfectly  united  with  the  edges  of  that  produced  in  the  former  mould. 
In  this  manner  the  retort  may  be  continued  to  any  length,  by  erecting 
one  mould  upon  another,  and  carefully  joining  them,  as  shown  at  fig. 
13.  In  some  cases  it  will  be  found  desirable  to  line  the  internal  parts 
of  the  moulds  with  flannel  or  cloth,  to  prevent  adhesion.  It  may  be 
necessary  for  the  moulds  to  remain  upon  the  moulded  retort  for  some 
hours,  in  order  that  the  clay  may  become  perfectly  stiff  before  they 
are  removed  ;  but  of  this  no  precise  instructions  can  be  given,  as  it 
will  vary,  and  must  depend  upon  the  consistency  or  stiffness  of  the 
materials  used. 

The  patentee  claims,  Firstly, — the  introduction,  or  mixing,  of  car- 
bonaceous matters  with  the  clay,  previously  to  its  being  moulded  into 
retorts  for  generating  illuminating  gas ;  Secondly, — the  novel  kinds  of 
moulds  and  machinery  for  forming  retorts  of  clay  and  other  earthy 
materials,  intended  for  the  generating  of  gas,  as  above  described. — [/n- 
roiied  December,  1844.]  Ibid. 


Specification  of  a  Patent  granted  to  Thomas  Levxr  Rushton,  qf 
the  county  of  Lancaster, /or  certain  improvernents  in  the  manu- 
facture of  iron. — [Sealed  21st  June,  1844.] 

This  invention  relates  to  the  manufacture  of  malleable  iron  in  re- 
verberatory  furnaces. 

The  first  improvement  consists  in  mixing  hammer  slack,  roll  scale^ 
red  ore,  calcined  iron  stone,  or  other  oxide,  in  a  pulverized  state,  with 
a  proportion  of  finely  pulverized  charcoal,  coke,  or  other  suitable 
carbonaceous  matter  (which  should  be  as  free  as  possible  from  sul- 
phur,) and  introducing  the  mixture  into  the  furnace  before,  or  along 
with,  or  immediately  after,  the  charge  of  pig  or  refined  iron.  The 
mixture  of  ore  and  carbonaceous  matter  is  turned  over  from  time  to 
time,  until  the  iron  is  melted,  and  then  they  are  worked  together  in 
the  usual  way.  The  patentee  says,  that  this  process  is  very  similar 
to  that  described  in  the  specification  of  a  patent,  which  was  granted 
to  W.  N.  Clay,  March  31, 1840 ;  but,  in  the  present  instance,  the  pro- 
portion of  carbonaceous  matters  varies  from  17  up  to  (but  notinclud- 
mg)  28  per  cent,  by  weight  of  the  ore  or  oxide;  whilst  Clay^s  invention 
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"was  confined  to  the  use  of  not  less  than  88  percent.  The  proportion- 
ate weights  of  carbonaceous  matter  and  ore  or  oxide  employed,  within 
the  above  limits,  depend  upon  the  quantity  of  carbon  and  oxygen 
they  respectively  contain,  the  description  of  pig-iron  used  with  them^ 
and  the  amount  of  pig-iron  to  be  added  to  the  mixture.  The  follow- 
ing proportions  produce  an  abundant  yield  of  excellent  iron:^480 
lbs.  of  No.  4  pig-iron,  84  lbs.  of  Lancashire  hematite  ore,  and  20  lbs. 
of  coke-dust :  if  No.  1  pig-iron  be  used,  a  smaller  quantity  of  carbona- 
ceous matter  will  be  required;  but  if  the  charge  of  No.  4  pig-iron  be 
reduced  to  420  lbs.,  the  weight  of  ore  or  oxide  should  be  increased  to 
180  lbs.,  and  the  coke  to  48  lbs. 

The  second  improvement  consists  in  the  addition  of  clay,  argillace- 
ous ironstone,  or  other  substance  containing  alumina,  to  the  ores  or 
oxides  which  produce  iron  of  the  quality  termed  red-short.  The  clay, 
or  other  substance  used,  should  be  ground  fine  and  dried,  before  being 
mixed  with  the  ore.  A  larger  quantity  of  carbonaceous  matter  (gene- 
rally above  28  per  cent.)  will  be  required  for  a  given  quantity  of  ore, 
than  if  no  clay  were  used ;  for  the  clay,  in  addition  to  its  capability  of 
taking  up  the  carbon,  has  a  tendency  to  diminish  the  contact  of  the  ore 
or  oxide  with  the  carbon8<:eous  matter,  and  thereby  prevent  a  com- 
plete decomposition.  The  proportion  of  clay  will  vary  with  the 
quality  of  the  ore,  but  from  4  to  10  per  cent,  of  the  weight  of  the  ore 
will  be  sufficient  when  operating  on  the  Lancashire  hematite  ores.  If 
too  much  clay  fee  used,  the  tap  cinder  will  be  very  sluggish,  and  the 
ball,  when  under  the  hammer,  will  emit  continuous  showers  of  dark 
red  cinders :  and  if  too  little  be  employed,  the  iron  will  retain  some  of 
its  red-short  quality. 

The  third  improvement  consists  in  combining  a  portion  of  the  tap 
or  flue  cinder  of  puddling  and  balling  furnaces  with  a  portion  of  clay, 
chalk,  carbonaceous  matter,  and  rich  iron  ore,  or  some  of  these  sub- 
stances, and  manufacturing  the  mixture  (either  with  or  without  pig  or 
refined  iron,)  in  reverberatory  furnaces,  into  malleable  iron.  The  ma- 
terials must  be  pulverized  and  dried  before  being  mixed  together.  The 
relative  proportions  of  the  different  substances  may  be  as  follows : — 
150  lbs.  of  tap  cinder,  containing  about  71  per  cent,  of  protoxide  of 
iron,  150  lbs.  of  Lancashire  hematite  ore,  20  lbs.  of  pulverized  Wors- 
ley  fire-clay,  20  lbs.  of  chalky  and  100  lbs.  of  coke-dust 

With  regard  to  the  first  part  of  this  invention,  the  patentee  says  he 
does  not  claim  to  have  discovered  the  manufacture  of  malleable  iron 
in  reverberatory  furnaces,  either  with  or  without  a  portion  of  pig,  or 
scrap,  or  refined  iron,  nor  the  advantage  of  pulverizing  the  ores  and 
carbonaceous  matter ;  but  he  claims  the  manufacture,  in  reverberatory 
furnaces,  in  the  manner  above  described,  of  malleable  iron,  by  means 
of  ores  and  carbonaceous  matter,  mixed  in  proportions  limited  as  be- 
fore mentioned,  and  combined  with  a  portion  of  pig  or  refined  iron. 
Under  the  second  improvement,  he  does  not  claim  to  have  discovered 
the  advantage  of  using  a  portion  of  clay  or  argillaceous  ironstone  in 
the  manufau^ture  of  iron  from  certain  ores,  that  having  been  previously 
done  in  the  manufacture  of  pig-iron  from  such  ores;  but  he  claims  the 
use  of  clay  as  an  ingredient  to  be  employed  in  a  pulverized  state, 
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mixed  with  certain  oies  and  carbonaceous  matter,  also  puirerized  ftr 
the  manufacture,  both  with  and  without  pig  or  refined  iron,  of  maite* 
able  iron  in  rererberatory  furnaces.  With  regard  to  the  third  improTie* 
ment,  he  does  not  claim  to  have  first  applied  a  portion  of  tap  or  floe 
cinder  or  other  silicate  of  oxide  of  iron  with  lime  or  carbonate  of  lime, 
and  with  iron  ore,  clay,  and  carbonaceous  matter,  all  these  having  long 
been  used  in  the  manufacture  of  pig-iron ;  but  he  claims  the  manufiie- 
tare  of  malleable  iron  from  the  combination  of  those  substances,  pul* 
verized  (both  with  and  without  pig  or  refined  iron,)  in  reverberatory 
furnaces,  as  before  described. — [Inrolled  December,  1844.]         ibid. 


MECHANICS,  PHYSICS,  AND  CHEMISTRY. 


New  Saccharimeiric  Process.    By  M.  Euo.  PfuooT. 

The  author  communicated  to  the  Society  of  Encouragement,  in  its 
sitting  of  the  15th  April  last,  a  process  of  assaying  crystalized  sugar, 
as  well  as  sirups,  by  means  of  lime. 

This  process,  which  is  applicable  to  sugar»  in  a  solid  or  crystalized 
state,  such  as  raw  sugar,  as  well  as  to  liquid  sugar,  whatever  be  its 
nature  and  origin,  requires  no  other  instrumenta  or  re-a^ents  than 
those  which  are  found  in  all  manufactories  and  no  more  skill  than  is 
necessary  to  make  an  alkalimetric  assay.  It  is  based  Mpon  the  action, 
essentially  different,  which  alkalies  exercise  over  the  two  sorts  of  su- 
gar, the  ordinary  cane  or  beet  root  sugar,  and  the  glucosus,  or  sugar 
from  starch,  raisins,  and  fruits. 

The  ordinary  sugar  combines  with  alkalies,  and  forms,  wiUi  the  ba- 
ses, or  chief  ingredients,  compounds  in  defined  proportions,  from 
which  the  sugar  may  be  extracted  without  having  suffered  the  least 
alteration. 

The  glucosus  also  combines  with  alkalies;  bnt  it  producescompounds 
of  so  volatile  a  nature,  that  it  is  impossible  to  preserve  them  for  more 
than  a  few  moments.  In  fact,  if  a  solution  of  glucose  and  potass  be 
left  to  itself,  at  the  ordinary  temperature,  the  quantity  of  free  potass 
contained  in  the  liquor  is  observed  to  diminish  every  day,  and  eventu- 
ally disappears  entirely  where  the  glucose  is  employed  to  excess.  The 
glucose  transforms  kself,  in  effect,  into  one  or  more  acids,  which  give 
to  the  liquor  a  brown  color,  and  form,  with  the  potass,  neutral  salts. 

The  action  slowly  exercised  by  the  alkalies  over  the  glucose,  at  the 
ordinary  temperature,  develops  itself  instantaneously  on  the  solution 
of  these  bodies  being  boiled ;  in  a  few  minutes,  the  transformation  of 
the  glucose  into  these  acids  takes  place  in  a  complete  manner. 

The  alkali  used  by  M.  P61igot,  for  his  saccharimetrical  assays,  is 
lime.  It  is  known  that  pure  water  dissolves  only  a  thousandth  part 
of  its  weight  of  lime,  whilst  saccharine  water  dissolves  a  considerable 
quantity,  in  proportion  to  the  weight  of  sugar  which  it  contains. 

To  make  an  assay  of  raw  sugar,  10  grammes  of  this  sugar  are 
weighed  and  dissolved  in  75  cubic  centimetres  of  water;  to  this  solu- 
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tion  10  added)  by  degrees,  10  grammes  of  slack  lime,  sifted  and  pre- 
pared in  a  glass  or  poreelaia  mortaryand  beatea  for  about  eight  or  tea 
minutes ;  iheu  the  mizlure  is  passed  through  a  filter  to  separate  the 
ttndissolTed  lime,  the  chief  ingredieot  having  been  employed  to  ex«> 


It  is  advisable  to  pass  the  liquor  a  second  time  through  the  filter, 
in  order  to  be  able  to  dissolve  the  whole  of  the  lime  which  combines 
with  the  sugar.  Then  take,  with  a  graduated  measure,  10  cubic  cen- 
timetres of  the  solution  of  saccharate  of  lime,  diluted  with  from  8  to 
10  decilitres  of  water ;  then  pour  into  this  liquor  a  few  drops  of  blue 
litmus,  and  saturate  it  with  a  solution  of  sulphuric  acid.  A  quart  of 
this  proof  liquor  contains  81  grammes  of  sulphuric  acid  to  1  equivalent 
of  water.  A  quart  of  this  liquor  will  saturate  the  quantity  of  lime 
dissolved  by  50  grammes  of  sugar. 

The  first  solution  of  sulphuric  acid  is  introduced  into  the  alkalimet- 
ric  assay  yessel,  or  into  a  vessel  graduated  to  cubic  centimetres,  each 
of  which  is  divided  into  10  parts.  This  vessel  being  filled  up  to  zero, 
the  acid  liquor  is  poured  into  the  alkaline  solution,  which  is  kept  in 
agitation  until  the  blue  tint  of  the  latter  turns  to  red,  under  the  influ- 
ence of  the  last  drops  of  the  proof  liquor. 

By  observing,  on  the  divisions  of  the  vessel,  the  quantity  of  pure 
acid  which  it  was  necessary  to  employ  to  attain  this  point  of  satura- 
tion, the  quantity  of  lime  and  likewise  of  sugar  contained  in  the  solu- 
tion of  saccharate  of  lime  is  given : — the  total  contents  of  this  solution 
is  also  known,  by  means  of  M.  Payen's  table  for  estimating  the  volume 
produced  by  specific  weights  of  sugar  and  water. 

For  the  ordinary  raw  sugars,  destined  for  refining,  the  assay  stops 
here ;  but  it  often  happens  that  it  is  adulterated  with  glucose.  In  or- 
der to  detect  this  fraud,  and  likewise  to  analyze  the  molasses  and  the 
sugars  of  inferior  quality,  proceed  at  first  in  the  manner  indicated  foi^ 
raw  sugars. 

After  the  first  alkalimetric  assay,  introduce  into  a  medicine  phial  a 
portion  of  the  alkaline  liquid,  heated  to  100  degrees,  in  a  vessel  of  hot 
water,  for  several  minutes.  If  this  liquor  contains  only  the  saccharate 
of  lime,  produced  by  the  ordinary  sugar,  it  becomes  troubled  by  the 
action  of  the  heat,  owing  to  the  property  possessed  by  this  calcareous 
compound,  of  coagulating  when  heated  to  100  degrees ;  but  this  agi- 
tation ceases  by  the  cooling  of  the  liquor,  which  does  not  assume  a 
deeper  tint  than  before  it  was  heated.  In  submitting  it  to  a  second 
alkalimetric  process,  after  it  has  cooled,  it  returns  to  its  primitive  state. 

But  if  the  saccharine  produce  contains  glucose,  the  solution  heated 
by  the  hot  water  assumes  a  brown  tint,  and  it  leaves  a  brown  deposit, 
which  does  not  disappear  after  its  cooling.  If  the  glucose  is  in  large 
quantity,  it  throws  out  a  decided  smell  of  burnt  sugar.  Lastly,  the 
second  alkalimetric  assay  gives  a  less  quantity  of  lime  than  the  first ; 
this  quantity  appertains  entirely  to  the  ordinary  sugar,  the  lime  dis- 
solved cold  having  produced  neutral  salts,  on  which  the  pure  liquor 
of  sulphuric  acid  has  no  action. 

When  heating  pure  glucose,  the  first  alkalimetric  assay,  after  the 
lime  has  been  ground  with  the  liquid  in  a  cold  state,  would  produce 
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nearly  the  same  alkaline  proportions  as  ordinary  sugar ;  the  second 
assay,  made  with  a  portion  of  the  liquor,  heated  to  100  degrees,  would 
produce  the  same  quantity  of  lime  as  that  which  was  dissolved  by  aa 
equal  volume  of  pure  water.  This  quantity  is  very  small,  and  will 
saturate  4  cubic  centimetres  of  the  pure  solution  of  sulphuric  acid  per 
decilitre. 

Although  the  liquor  assumes  a  brown  tint,  the  point  of  saturation 
may  be  easily  determined  by  adding  thereto  a  little  more  litmus,  and 
stopping  immediately,  the  solution,  which  has  become  of  a  greenish 
tint,  assumes  a  clearer  hue  by  the  addition  of  sulphuric  acid. 

The  assaying  of  saccharine  liquids  is  carried  on  in  the  above  man- 
ner ;  it  is  only  necessary  to  have  the  precaution  to  operate  on  liquors 
marking  6  or  8  degrees  on  the  areometer  of  Beaum6. 

The  juice  of  beetroot  apd  sugar  possesses  these  properties.  Thequmn- 
tity  of  slack  lime  employed  in  these  liquids  should  be  almost  equiva- 
lent to  the  presumed  quantity  of  sugar  in  the  produce  to  be  assayed : 
this  quantity  is  shown  approzimatively  by  the  areometric  degree  of 
the  liquor.  Lond.  Jour,  of  Arts  and  Sci. 


On  the  Manufacture  of  Oas  far  Illumination  from  Water.    By 

M.  JOBARD. 

[From  the  Bulletin  du  Mueee  d'Induatrie.] 

A  certain  quantity  of  carburetted  hydrogen  gas,  suitable  for  illumi- 
nating purposes,  may  be  produced  by  the  distillation  of  coal,  rosin, 
fatty  matters,  and  oils ;  but  at  the  same  time,  a  considerable  quantity 
of  hydrocarburets  of  hydrogen  is  produced  in  the  form  of  tar,  naptha- 
line,  paraphine,  pyrogenous  oils,  &c.,  which  are  deposited  in  the  ap- 
paratus, either  in  a  liquid  or  solid  form. 

Now  these  substances,  which  are  rendered  useless  and  injurious  to 
the  manufacture  of  the  gas,  by  the  present  mode  of  operating,  are 
precisely  those  which  are  the  most  rich  in  illuminating  properties.  It 
has,  therefore,  been  proposed  to  dissolve  these  hydrocarburets  in  hy- 
drogen gas  possessing  no  illuminating  properties,  and  thereby  render- 
ing it  capable  of  affording  light,  as  the  carbon  is  the  source  of  the 
illuminating  power.  The  whole  of  the  year  1833  was  devoted  to 
experiments  for  this  purpose,  and  to  the  production  of  apparatus  for 
Qharging  with  carbon  the  hydrogen  gas  produced  by  Dobereiner's 
lamp. 

These  experiments  were  successful  beyond  expectation,  and  the  re- 
sult was  laid  before  the  Royal  Academy  of  Brussels,  upon  which  they 
appointed  a  commission  to  inquire  into  it,  by  whom  the  following 
report  was  presented  in  the  sitting  of  4th  January,  1834: — 

^  The  commission  appointed  at  the  last  meeting,  to  examine  the 
effect  of  the  lamp  constructed  by  M.  Jobard,  now  presents  its  report, 
from  which  it  appears  that  the  commissioners  are  convinced  that  the 
gas  burnt  with  a  very  white  and  brilliant  flame  (equal  to  36  candles 
of  six  to  the  pound,)  and  that,  being  desirous  of  ascertaining  its  illu- 
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minating  po  ver,  by  a  comparison  of  the  shadows,  they  find  that  the 
light  of  this  gasy  issuing  from  a  12-hole  Argand  burner,  is  at  least  dou* 
ble  that  of  the  coal-gas  furnished  by  the  Brussels  Gas  Company  whea 
burnt  in  a  12-hole  Argand  burner,  pierced  with  holes  three  times  the 
size,  which  are  employed  for  lighting  most  of  the  shops  in  this  town. 
These  observations  appear  completely  to  answer  the  questions  put  by 
M.  Jobard  to  the  Royal  Academy. 

^  In  order  fully  to  appreciate  his  invention,  it  should  be  worked  oa 
a  large  scale,  and  an  account  kept  of  the  economy  effected,  which  he 
could  not  communicate  to  us  without  making  us  acquainted  with  his 
mode  of  operating,  and  which  he  wishes  to  keep  secret'^ 

The  commission  being  desirous  of  seeing  this  invention  worked  on 
a  larger  scale,  I  had  a  gasometer  constructed,  and  burners  placed  in 
every  apartment  in  my  house ;  a  single  burner  was  sufficient  to  light 
the  largest  room  brilliantly,  and  a  saving  of  several  centimes  was  ef- 
fected for  each  burner :  this  resulted  from  sulphate  of  iron  being  pro- 
duced during  the  operation.  The  gas  was  charged  with  carbonaceous 
vapors  by  passing  it  through  a  cylinder  containing  about  two  quarts 
of  oil  of  gas-tar,  which  was  not  exhausted  at  the  expiration  of  eight 
days,  during  which  time  the  experiments  were  continued.  I  ttiink  it 
right  to  enter  into  all  these  details  for  the  benefit  of  those  persons  who 
might  feel  desirous  of  taking  up  this  invention,  which  is  on  the  eve  of 
becoming  public  property. 

Some  doubt  still  remained  as  to  whether  the  gas  would  retain  the 
illuminating  power  after  being  confined  in  gasometers  and  traversing 
a  considerable  length  of  pipe  ;  it  appeared  to  me  that  very  likely,  in 
winter-time,  the  carbon  mechanically  combined  with  the  gas,  might 
become  disengaged  and  deposited.* 

The  following  fact,  contained  in  Thenard's  Treatise  on  Chemistry, 
was  sufficient  to  put  me  in  the  right  path : — Oases  combine  at  the 
moment  of  formation. 

A  brevet  was  taken  by  me  in  Belgium  for  the  production  of  hydro- 
gen gas,  by  the  decomposition  of  steam  in  vertical  retorts,  filled  with 
incandescent  coke,  and  for  uniting  this  gas,  at  the  moment  of  forma* 
tionj  with  hyper-carburetted  gas  produced  by  the  distillation  of  fixed 
oils,  or  any  other  hydro-carburets.  I  afterwards  went  to  Paris,  where, 
by  deed,  1  gave  up  my  invention  to  Messrs.  Selligue  and  Tripier,  in 
consideration  of  the  sum  of  10,000  francs  and  a  third  of  the  profits, 
on  condition  that  M.  Selligue  should  pass  as  the  inventor ;  and  as  such 
he  received  the  large  gold  medals  from  the  Society  of  Encourage- 
ment and  the  Academy  of  Industry.  He  was  about  to  receive  the 
gold  medal  at  the  exhibition  of  1839,  and  also  the  Cross  of  the  Legion 
of  Honor,  for  what  Baron  Thenard  called  this  splendid  invention^ 
when  I  was  summoned  before  a  jury  to  declare  the  truth. 

It  was  useless  to  dissemble  before  a  jury  composed  of  such  men  as 
Baron  Thenard,  Gay  Lussac,  Brongniart,  Darcet,  Dumas,  Payen,  &c. 
I  simply  shewed  my  Belgic  brevet,  our  agreement,  and  M.  Selligue's 

*  This  was  the  cose  in  winter-time  at  St.  Valiier,  near  St.  Btienne,|in  the  manu- 
factory of  Messrs.  Chareten  &  Sod,  lighted  by  240  burners. 
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receipt.  The  case  was  not  long  in  being  decided ;  the  Selligue  gas, 
and  also  the  Selligue  system  of  sinking  wells,  which  I  had  given  up 
to  him  by  the  same  agreement,  were  both  deprired  of  their  false  name 
at  once. 

Mr.  Selligue  has,  however,  contributed  his  mite,  for  he  constructed 
several  horizontal  fnrnaces,  which  would  not  work,  before  he  adopted 
my  vertical  plan,  and  which  worked  successfully  at  Antwerp,  the  de- 
scription of  which  will  be  given  hereafter. 

The  towns  of  Dijon  and  Strasburg,  and  two  of  the  fanxbourgs  of 
Lyons  and  Paris  had  been  for  some  time  lighted  with  this  gas,  which, 
after  being  opposed  for  some  time  by  powerful  contiqental  gas  com- 
panies, was  on  the  point  of  sinking  into  oblivion,  Vhen  it  was  taken 
up  in  Dublin  and  even  in  London.*  It  was  with  great  pleasure  I 
saw  it  come  into  use  in  that  country,  abounding  with  coal,  as  I  thought 
it  would  only  be  used  in  those  countries  where  coal  is  scarce  and  dear; 
a  plan  was  then  adopted  in  Paris,  which  I  had  previously  proposed, 
and  which  consisted  in  causing  gas  obtained  by  the  decomposition  of 
water,  to  take  up  hydro-carburets  produced  by  the  distillation  of  coal 
gas,  at  the  moment  of  its  formation.  Twice  or  thrice  the  quantity  of 
illuminating  gas  could  be  obtained  by  this  means  than  by  the  ordinary 
method.  The  illuminating  power  of  ordinary  gas  might  also  be  easily 
doubled  by  passing  it  through  a  vessel  filled  with  carburets  of  hydro- 
gen, slightly  heated,  as  described  in  my  brevet. 

By  combining  pure  hydrogen  gas,  at  the  moment  of  formation,  with 
coal-gas,  charged  with  an  excess  of  darbon,  the  necessity  of  purifying 
it  is  done  away  with,  as  the  ammonia  and  sulphurets  of  hydrogen 
liberated  are  dissipated  and  lose  their  intensity;  but  by  employing  oil 
of  schistus,  or  fish,  or  other  oil,  any  purification  will  be  unnecessary  ; 
this  is,  therefore,  another  advantage. 

Being  desirous  of  making  the  public  acquainted  with  the  advan- 
tages of  this  new  system,  and  not  having  any  further  interest  in  the 
matter,  1  think  it  right  to  state  the  reasons  which  were  given  in  oppo- 
sition to  it,  by  publishing  the  report  read  by  M.  Arago,  at  a  meeting 
of  the  Academy  of  Sciences,  December  drd,  1838. 

I  will  also  refer  to  the  Bulletin  of  the  Society  of  Encouragement  of 
the  same  year,  for  the  report  of  Messrs.  Dumas  and  Payen,  in  conse- 
quence of  which,  one  of  the  grand  prizes  of  the  Society  was  granted 
to  M.  Selligue. 

In  the  following  year  a  patent  was  taken  in  England,  in  the  name 
of  M.  de  Val  Marino.  About  the  same  time,  this  invention  found 
its  way  into  Austria, and  fell  into  the  hands  of  M.  Offenheim,  by  whom 
it  was  offered  for  sale  in  Belgium  to  the  inventor  himself,  with  whom 
M.  Offenheim  was  not  acquainted. 

To  return  to  the  explanations  presented  to  the  Academy  of  Sciences 
—they  are  as  follows: — 

Hydrogen  gas  is  charged  with  carbon  by  passing  it  through  a  hot- 
low  cylinder,  heated  to  rednessy  where  it  meets  with  highly  carburetted 

•Gas  made  from  water  was  used  in  Dublin  by  Mr.  Kelly,  of  Upper  Grloocesler- 
Bireet;  in  London,  by  Mr.  Stones,  or2&9  Golden-square;  and  under  tbe  arches  of 
Waterloo  r  "  
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oils.  A  chemical  combination,  and  not  merely  a  mizf  ure,  then  takes 
place,  as  is  proved  by  the  analysis  of  M.  Peligot,  Professor  at  the 
Polytechnic  School,  which  was  as  follows : — 

Carburets  of  hydrogen,  -  *        -      -     57 

Oxide  of  carbon,  -  -  28 

Free  hydrogen,  -  -  15 

100 

The  theoretical  question  of  illumination  is  therefore  as  follows: — 

<*  f^hat  is  the  process  which  will  produce  the  largest  quantity  of 
light  from  1  lb.  of  either  oily  resinous  mattery  schistus,  or  coal-tar? 

<<One  pound  of  oil  of  rosin  or  schistus  produces  in  the  new  appara- 
tus  35  cubic  feet  of  gas,  3  feet  of  which  are  burnt  in  an  hour 
in  a  burner  giving  a  light  equal  to  ten  candles,  which  is  equal 
to  23  hours  light.  Now,  at  Belleville,  Antwerp,  Frankfort,  and 
wherever  gas  has  been  manufactured  from  oilofrosinyWaA  from  pure 
rosin,  the  average  quantity  produced  was  from  7  to  9  feet  for  every 
pound  of  oil,  but  in  three  or  four  days  it  fell  to  from  6  to  8  feet.  Sepa- 
rate experiments  with  new  retorts  may  furnish  from  12  to  13  feet, 
and  the  production  of  this  quantity  has  been  announced  by  M.  Taille- 
berg  as  a  grand  discovery.  Let  us  take  this  quantity,  although  it  is 
nearly  double  the  average ;  two  feet  and  a  half  of  this  gas  must  be 
burnt  per  hour  to  furnish  a  light  equal  to  ten  candles,  according  to  a 
report  upon  the  lighting  of  the  town  of  Antwerp,  in  October,  1837, 
with  rosin  gas,  and  in  October,  1838,  with  gas  made  from  water.  Let 
us  only  reckon  2i  feet; — 1  lb.  of  oil  therefore  furnishes  6i  hours  light, 
and  admitting  17  feet  for  every  pound  to  be  the  product,  which  cannot 
be  obtained  without  the  addition  of  water,  it  would  even  then  only 
give  15  hours  light,  whilst  the  water-gas  furnishes  23.'' 

But  there  are  other  facts  which  can  be  proved  without  dispute.  The 
production  of  gas  from  water  does  not  stop  at  35  feet  per  pound.  By 
augmenting  the  quantity  of  water  with  respect  to  the  oil  in  the  appa- 
ratus, the  gas  becomes  weaker  and  weaker,  until  its  density  approaches 
and  even  exceeds  that  of  coal-gas.  In  experiments  made  with  more 
than  1500  cubic  feet,  and  watched  for  several  consecutive  hours,  the 
rate  of  production  was  111  feet  of  gas  for  every  pound  offish  oil  (oil 
of  schistus  produced  exactly  the  same  result.) 

It  was  only  necessary  to  burn  6  feet  of  this  gas  in  order  to  produce 
a  light  equal  to  10  candles,  which  was  but  in  a  very  slight  degree  less 
brilliant  than  coal-gas.  Gas  produced  at  the  rate  of  55  feet  per  pound 
of  oil  of  schistus  gave  a  consumption  of  4  feet  in  the  same  burner. 
Thus,  supposing  the  water-gas  to  be  produced  at  the  rate  of  80  feet 
to  the  pound,  it  is  equal  in  power  to  the  coal-gas,  and  burns  but  5  feet 
per  hour.  One  pound  of  oil  will  therefore  give  20  hours  light.  Let 
us  reckon  the  cost  of  this  illumination  with  oil  of  schistus,  which  only 
costs  about  2s.  for  every  100  lbs.,  and  a  consumption  of  combustibles 
which  is  diminished  in  proportion  to  the  quantity  of  gas  produced 
and  the  size  of  the  apparatus ;  whilst,  on  the  contrary,  with  rosin  gas, 
as  the  decomposition  of  the  gas  takes  place  on  the  surface  of  the  me-  - 
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tal,  the  small  retorts  are  the  most  advantageous ;  and,  at  the  same 
time,  the  mass  of  gas  produced  is  not  augmented,  but  simply  its  vo- 
lume, and  this  only  by  decarburating  the  richest  portion  of  the  carburets 
of  hydrogen,  by  the  action  of  a  higher  temperature. 

The  indefinite  augmentation  of  the  light  obtained  from  the  water- 
gas,  in  proportion  as  it  is  produced  weaker  or  stronger,  tends  to  prove 
that  the  presence  of  oxide  of  carbon  augments  the  illuminating  power 
of  gas,  no  doubt  augmenting  at  the  same  time  the  quantity  of  heat 
developed  during  combustion. 

I  shall  not,  therefore,  be  accused  of  exaggeration  when  I  state  that 
there  is  some  value  in  a  process,  the  principle  of  which  is  to  decom- 
pose water,  a  substance  of  no  value,  by  means  of  coke,  which  is  of 
very  little  value,— as  under  this  process,  1  lb.  of  oil,  which  costs  a 
halfpenny,  will  supply  a  burner  giving  a  light  equal  to  ten  candles, 
during  twenty  hours.  Ibid. 


The  Staffordshire  Potteries. 

Pottery  is  one  of  the  most  ancient  and  characteristic  branches  of 
national  industry ;  we  know  of  no  product  of  mechanical  ingenuity  so 
early  discovered  as  the  potter's  wheel,  and  in  the  Eastern  hemisphere 
its  use  appears  to  have  been  almost  universal  from  a  date  lost  in  the 
darkness  of  remote  antiquity.  Some  forms  of  the  fictile  art  were 
known  to  the  natives  of  America  before  that  continent  was  disco vered 
by  Columbus ;  but,  though  the  wheel  seems  to  have  been  unknown, 
a  simple  contrivance  was  employed  which  was  no  bad  substitute ;  it 
was  simply  a  stick  which  the  workman  held  by  the  middle  and  twirl- 
ed round  inside  whatever  vessel  he  fabricated,  to  ensure  its  circular 
form.  The  Egyptians  were  probably  the  first  who  attempted  to  apply 
the  Decorative  Arts  to  their  productions  in  earthenware )  but  the 
Greeks  soon  surpassed  them  in  this  respect,  for  they  sought  ideal 
beauty  in  form  and  color  as  well  as  in  ornament.  Their  colonies  in 
Italy  still  further  extended  the  manufacture  and  the  range  of  decora- 
tion :  while  the  Etrurians  established  a  school  of  Art  of  their  own, 
which  attained  in  its  peculiar  branches  the  highest  degree  of  perfec- 
tion. 

Without  entering  on  the  history  of  pottery  in  modern  times — a  sub- 
ject too  important  to  be  discussed  incidentally — we  may  notice  that 
most  of  the  European  nations  have  been  anxious  to  cultivate  this 
branch  of  manufacture,  and  that  even  monarchs  have  not  thought  the 
production  of  porcelain  unworthy  their  attention.  In  England,  where 
everything  is  left  to  the  exertions  of  the  people,  and  nothing  is  derived 
from  the  protection  or  patronage  of  the  Government,  the  develop- 
ment of  the  production  of  porcelain  and  the  finer  kinds  of  earthenware 
has  been  equally  spontaneous  and  extraordinary.  Wedgwood  was 
to  this  branch  of  industry  what  Arkwright  was  to  the  cotton  trade ; 
he  lived  to  see  the  fictile  art  brought  to  high  perfection,  and  to  see 
that  his  success  had  stimulated  worthy  rivals  to  emulate  him  in  ex- 
tent of  production  and  beauty  of  the  article  produced.    Unfortunate- 
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ly  the  similarity  extends  further :  the  mills  hetd  by  the  descendants  of 
Arkwright  are  about  the  worst  in  the  kingdom^  and  the  successors  of 
Wedgwood  in  the  works  of  Etruria  do  not  continue,  much  less  ex- 
tend, the  production  of  those  works  of  high  Art  which  first  gave  celeb- 
rity to  their  house.  It  may  be  said,  and  it  has  been  said,  that  the 
manufactnre  of  coarser  and  cheaper  articles  is  more  lucrative  than  the 
production  of  vases  and  figures ;  that  the  sale  of  articles  of  luxury 
depends  mainly  on  the  caprice  of  fashion ;  and  that  the  demand  for 
copies  of  the  antique  must  necessarily  be  very  limited,  as  it  requires 
a  cultivated  classical  taste  to  appreciate  their  merits.  But  the  advan- 
tages of  the  reputation  acquired  by  a  house  for  superior  artistic  pro- 
ductions must  not  be  measured  by  the  immediate  pecuniary  returns. 
The  character  extends  to  all  their  productions  :  the  merit  of  the  figure 
castings  at  Coalbrookdale  is  received  by  the  world  as  a  pledge  for  the 
excellence  of  their  gates,  umbrella-stands,  and  other  articles  of  domes- 
tic utility.  And  it  is  justly  so  received ;  every  operative  in  an  estab- 
lishment feels  strongly  the  duty  of  maintaining  the  reputation  of  the 
house :  taste  is  difi'usive  in  its  nature  ^  '^  a  little  leaven  leaveneth  the 
whole  lump/' 

The  national  importance  of  the  Potteries  in  a  commercial  point  of 
view  is  not  yet  thoroughly  appreciated  ;  they  call  into  exercise  large 
powers  of  chemical  analysis  and  mechanical  ingenuity;  they  develop 
largely  the  artistic  faculties ;  they  bring  into  action  masses  of  intellect 
which  would  otherwise  have  lain  dormant  and  useless  to  the  country. 
Our  export  trade  in  earthenware  is  steadily  on  the  increase,  and  is 
capable  of  almost  unlimited  extension.  *  At  home,  comfort  andcon<> 
venience  have  been  wondrously  increased  since  ware  has  superseded 
pewter ;  and  the  sanitary  condition  of  the  community  has  been  bene- 
fited by  the  improvement.  Never  yet  did  manufacturers  seek  for 
beauty  without  finding  that  they  advanced  in  economy  and  utility  as 
well  as  in  excellence. 

The  days  have  gone  by  when  the  higher  branches  of  Industrial  Art 
depended  for  their  progress  upon  the  patronage  of  princes  or  of  nobles. 
Henceforth  improvers  must  look  for  their  reward  to  the  people,  and 
through  the  people  to  the  world's  markets.  It  is  for  this  reason  that 
we  have  undertaken  this  series  of  articles ;— articles  which  have  im- 
posed upon  us  more  toil,  more  care,  and  more  expense  than  we  could 
possibly  have  anticipated  when  the  series  was  commenced.  But  it  is 
of  importance  that  the  English  people  should  have  some  knowledga 
of  the  nature  and  extent  of  their  own  commercial  resource.?,  for  with- 
out such  knowledge  they  can  never  properly  appreciate  their  national 
interests.  Had  such  knowledge  been  previously  disseminated,  we 
should  have  escaped  many  embarrassing  discussions,  which  have  di.s« 
tracted  the  attention  of  the  country  and  interfered  with  the  steady  pro- 
gress  of  society.    The  state  of  ths  Potteries  requires  some  prelimi- 

*  From  the  weight  and  balk  of  the  pottery  iroods*  they  are  eaj^erly  souffbt  as 
freig^ht,  and  shippers  respalnrly  canvass  for  their  transit.  The  prices  at  which 
they  are  conveyed  to  all  parts  of  the  world  are,  consequently,  nstonisbinfifly  low ; 
in  some  eases  they  appear  almost  incredible :  for  instance*  a  crate  of  goods  which 
would  cost  48.  carriacre  from  the  Potteries  to  Liverpool  can  be  conveyed  from  thai 
port  to  America  for  6s. 
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nary  explanations  belonging  rather  to  the  mechanical  forms  of  pro- 
duction than  to  questions  of  Art ;  but  the  two  subjects  are  so  very 
closely  blended  that  we  deem  the  one  necessary  to  the  correct  appre- 
ciation of  the  other. 

The  discovery  that  the  ductile  argillaceous  earths  could,  by  the 
action  of  fire,  be  made  to  retain  the  endless  diversity  of  forms  they  so 
readily  assume  under  the  hand  of  the  potter,  teems  to  have  been  made 
by  almost  all  nations  at  a  very  early  period  in  the  history  of  their 
civilization.  The  relics  continually  brought  to  light  among  the  ruins 
of  past  glory,  in  every  quarter  of  the  globe,  give  convincing  proofs 
of  the  universality  and  antiquity  of  this  art.  The  cause  of  the  earth- 
^enware  manufacture  fixing  itself  in  this  locality  is  obvious-*-colored 
marls  and  clays  of  which  the  early  pottery  was  made,  and  an  abun- 
dant supply  of  coals  to  fire  them,  being  procurable  on  the  spot,  in  any 
quantity.*  The  early  potters  required  nothing  more.  That  its  origin 
dates  from  a  very  remote  period — some  contend  as  far  back  as  the 
Roman  possession  of  Britain — there  can  be  no  doubt,  t  We  have 
conclusive  proofs,  however,  that,  two  centuries  ago,  earthenware  was 
made  here  to  a  considerable  extent ;  and  from  such  evidence  we  may 
infer  that  the  earlier  productions  of  the  district  were  notorious  and  ex- 
tensively used.  About  the  time  we  speak  of,  the  moorlanders  of  the 
surrounding  country  had  established  a  trade  in  butter,  which  they 
sent  to  London  and  other  large  towns,  and  their  neighbors  the  potters 
supplied  them  with  tall  and  narrow  cylindrical  earthen  vessels  called 
^  butter-pots;"  as  the  readiest  and  cheapest  packages  for  the  article. 
In  1661,  an  act  of  Parliament  was  made  to  regulate  the  size  and 
weight  of  these  butter-pots,  to  counteract  the  nefarious  practices  of 
certain  <^  little  country  moorlandish  cheats  (than  whom  no  people  are 
deemed  more  subtle,'')  as  Doctor  Plott  says.  These  pots  were  made 
of  the  common  brick  clay  of  the  neighborhood,  the  workmanship  be- 
ing of  the  rudest  character,  and  each  jar  bore  an  official  stamp.j: 

"*  At  the  present  day  the  finer  materials  required  for  potterr  purposes  are 
bro\H?ht  from  considerable  distances.  The  flint  is  from  Gravesend  and  Northfleet, 
650 miles;  various  clays  and  stones  from  Cornwall,  Devon,  and  Dorset,  var/inir 
from  300  to  460  miles.  These  distances  are  reckoned  by  water  carriage  to  Liver- 
pool, from  which  place  the  materials  are  conveyed  to  the  Potteries  by  canal,  thus 
adding  another  50  miles !  The  chert-stone,  for  the  grinding-roitis,  is  from  Walea 
Gypsum,  which  yields  the  plaster  of  Paris  of  which  the  moulds  are  made,  is  from 
Derbyshire.  The  cost  oF  transit  is  heavy :  for  instance,  the  clay  which  in  Corn- 
wall sells  at  18s.  per  ton,  costs  in  the  Potteries  from  36s.  to  3Bs.  China  clay— in 
Cornwall,  27s.  per  ton ;  Potteries  43s.  6d.  Devon  and  Dorset  blue  clay— in  Cora- 
wail,  IBs.  per  too;  Potteries  36s.  Black  ditto,  Cornwall,  12s.;  Potteries 278.  per 
ton. 

t  The  Roman  glazing  appears  to  have  been  a  compound  of  varnishes ;  and 
Pliny  is  of  opinion  that  it  was  made  ofbitumen.  He  affirms  that  it  never  lost  its 
surface  and  beauty,  and  that  it  had  become  customary  to  glase  even  statues  in  this 
manner.  As  the  varnish  sank  deep  into  the  substance  ofthe  ware,  it  was  not  sub- 
ject to  cracks  or  flaws,  and,  as  it  was  not  liable  to  corrosion  by  the  use  of  acids, 
was  free  from  the  objections  urged  against  the  use  of  vessels  glazed  with  lead. 

1  The  quantity  of  goods  made  at  that  time  was  so  small  that  Dr.  Pk>tt  saysi 
*'  The  chief  disposal  of  them  was  to  poor  cratemen,  who  carried  them  on  their 
backs  all  over  the  country."  Such  was  the  rudeness  of  the  district  at  this  time 
that,  according  to  Shaw*  '*  ail  the  clavs  and  most  of  the  coals  for  the  twenty-two 
ovens  weekly  filled  in  with  the  difierent  kinds  of  ware  (crouch,  black*  mottled, 
cloudy ,  ^c )  were  obtained  from  holes  in  the  streeti  and  sides  of  the  lanesF  many 
of  which  were  still  open  in  1829,  when  his  history  was  published. 
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No  part  of  the  hisup^  of  pottery  is  more  obscare  than  that  of  the 
origin  aod  progress  o^  glaze/'  by  which  is  meant  the  semivitrified 
811I&C8  spread  over  earthenwares,  which  at  once  gives  it  a  lustrous 
exterior,  and  renders  it  impermeable  to  water.  On  some  of  the 
andeet  vessels  of  the  south  of  Europe  and  of  Asia  there  are  found 
some  traces  of  a  glaze  so  exceedingly  thin  that  it  is  almost  imposnble 
to  determine  its  composition  even  by  approximation.  The  Frendh 
ehemists  believe  it  to  be  a  silicate  either  of  iron  or  of  lime  rendered 
soluble  by  a  silicate  of  soda  in  an  inappreciable  proportion.  Half  a 
oentory  ago  Chaptal  proclaimed  that  no  trace  of  lead,  copper,  or  tin 
was  lo  be  found  in  the  ^  glaze''  of  any  earthenware  fabricated  before 
the  thirteenth  century ;  and  Mr.  Aikin,  the  best  EInglish  writer  on  the 
nibjeot,  adopts  the  same  opinion,  and  further  suggests  that  some  of  the 
lustrous  surfaces  previously  described  as  glazed  might  have  been  pro- 
duced by  mechanical  polishing.  But  there  is  indisputable  evidence 
that  plambiferous  glazes  were  employed  by  the  Chinese,  the  Arabs, 
and  other  Orientals  at  a  much  earlier  period,  though  not,  perhaps,  so 
frequently  as  the  silico-alkaline  glazes.  From  the  very  varied  proper" 
tkms  of  the  lead  in  the  different  specimens  which  have  been  subjected 
to  a  rigid  analysis,  we  are  disposed  to  conclude  that  they  have  been 
the  resolt  of  tentative  processes,  and  that  the  lead  might  have  been 
first  used  merely  as  a  flux. 

Neariy  all  writers  on  the  subject  ascribe  the  invention  of  the  plum- 
bifierotts  and  vitreous  glaze  to  Stezlstadt,  a  potter  of  Alsace,  in  or 
about  the  year  1283.  The  only  authority  we  can  find  for  this  asser- 
tion beyond  tradition  is  the  following  passage  in  the  Annals  of  Colmar. 
"  Obtit  figulus  Stezbtatt  qui  primus  in  Alsatia  vitro  vasa  fictitia  vestie- 
bet;"  that  is,  "This  year  (1283)  died  the  potter  Stezlstadt,  who  first, 
in  Alsace,  covered  earthenware  with  a  glaze."  To  us  this  passage 
seems  to  indicate  merely  that  he  introduced  the  process  into  AJsace, 
not  that  he  was  the  origmal  inventor.  We  are  the  more  confirmed  in 
this  opinion  from  having  seen  the  fragments  of  two  vases  taken  from 
a  tomb  in  the  ruined  Abbey  of  Jumi6ges,  bearing  the  date  a.  d.  1120, 
which  were  indisputably  covered  with  a  plumbiferous  glaze.  Passeri, 
to  whose  authority  we  think  that  sufficient  attention  has  not  been  paid, 
declares  that  plumbiferous  glazes  were  used  at  Pesaro,  in  Tuscany, 
A.  n.  1100;  but  it  is  not  easy  to  understand  what  he  means  by  the 
phrase  ^  chalk  of  lead,''  which  he  describes  as  the  principal  material, 
nnless  it  be  the  ordinary  white  lead  of  commerce.  From  the  great 
commercial  intercourse  between  the  cities  of  Tuscany  and  the  Saraoe* 
nic  settlements  in  Spain,  we  may  reasonably  conjecture  that  this  manu- 
&cture  was  introduced  into  Europe  by  the  intervention  of  the  Arabs, 
who  probably  derived  it  in  the  first  instance  from  the  Chinese.  * 

The  encaustic  tiles  found  in  the  ancient  abbeys  of  England  and  Ire- 
land, to  which  so  much  of  public  attention  has  recently  been  directed, 
are  unqnestionably  covered  with  a  plumbiferous  glaze ;  but,  from  the 
arabesque  character  of  the  ornaments,  we  are  led  to  conclude  that  they 

*  In  confirmation  of  these  viewB  it  may  be  mentioned  that  the  term  ^  jsgr^er,'' 
the  ease  in  which  articles  are  placed  to  be  fired,  is  clearly  derived  from  ijp,  •sager," 
which  both  in  Hebrew  and  Arabic  sisnifies  "  to  shut  up^  or  *"  enclose." 
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must  have  been  imported  from  Spain.  Their  ^te  appears  to  range 
between  the  thirteenth  and  sixteenth  century,  and  there  is  no  trace  of 
any  manufacture  of  glazed  or  enamelled  ware  having  existed  in  Eng- 
land until  a  much  later  period. 

It  is  uncertain  when  tin  was  substituted  for  lead  in  the  metallic 
glazes.  The  first  specimens  of  the  stanniferous  glaze  of  which  we 
have  been  able  to  find  any  record  were  used  to  decorate  a  pleasure- 
house  erected  by  Francis  I  in  the  Bois  de  Boulogne:  they  were 
wrought  by  an  Italian,  Girolamo  delta  Robia,  the  nephew  of  a  cele«> 
brated  potter,  named  Luca.  Passeri  mentions  this  potter,  and  obs- 
curely intimates  that  he  made  some  discoveries  in  the  composition  of 
f  lazes ;  and  Brogniart,  without  citing  his  authority,  asserts  that  this 
<uca,  whom  he  calls  the  grand  uncle  of  Delia  Robia,  was  the  inven- 
tor of  the  stanniferous  glaze. 

We  know  of  very  few  specimens  of  copper  being  used  in  the  me- 
tallic glazes:  the  most  definite  and  remarkable  have  been  brought  from 
Japan,  and  are  in  the  Museum  of  the  King  of  Holland.  The  com- 
mercial jealousy  of  the  Dutch  prevents  these  from  being  subjeoted  to 
any  scientific  analysis ;  but  we  should  recommend  some  tentative  ex- 
periments to  be  made  on  the  application  of  copper  to  glazing,  as  we 
doubt  not  that  it  would  lead  to  some  beautiful  and  unexpected  results. 

The  earliest  glaze  employed  in  England  was  that  of  pulverized 
lead  ore,  first  used  about  1670 ;  but  it  was  soon  superseded  by  the  salt 
glaze,  which  was  discovered  by  accident.  A  farm  servant  was  boil- 
ing a  powerful  lye  of  that  article  for  culinary  purposes.  During  her 
temporary  absence  the  liquor  boiled  over,  and  formed  a  smooth  glassy 
coating  on  the  outside  of  the  earthen  vessel  which  had  contained  it. 
The  application  of  this  discovery  is  said  to  have  been  made  by  the 
brothers  Elers  (of  Nuremberg),  who  began  business  as  potters  at 
Burslem  in  1690.  Their  works  were  small,  and  the  operations 
conducted  with  strict  secrecy,  every  man  being  locked  up  in  his  work- 
Miop  and  subjected  to  the  rigid  surveillance  of  the  principals ;  but, 
finding  it  impossible  to  evade  the  stratagems  employed  to  discover 
their  secrets,  *  they  removed  to  London,  and  established  the  Chelsea 
Pottery  about  1720.  This  glaze  was  discontinued  in  the  latter  part 
of  the  last  century. 

Since  the  period  referred  to  we  are  able  to  trace  clearly  the  very 
numerous  changes  and  improvements  to  the  present  time.  It  is  cer- 
tain, then,  that  the  original  importance  of  the  district  in  connexion 

*  One  trick  of  many  was  the  following^  ^-*A  potter  of  the  name  of  Astbury  feiened 
idioc/i  and  grot  admission  to  the  works.  His  apparent  infirmity  placed  him  above 
suspicion,  and  he  was  employed  to  tread  the  lathe,  the  construction  of  which  he 
studied  by  day.  and  made  a  model  of  it  at  home  in  the  evenings!  This  dissimulation 
stran/re  as  it  may  seem,  was  kept  up  for  two  years,  when  Astbury,  liavin^:  made 
himself  acquainted  with  every  process  that  seemed  desirable,  quitted  his  employ- 
ers, and  soon  be^n  i^ottin^  on  his  own  account 

As  a  pendant  to  this  anecdote  we  may  add  the  following:— About  the  year  1720  a 
potter  traveling  to  London  discovered  an  ailment  in  one  of  his  horse's  eyes.  At 
Dunstable  he  called  the  attention  of  an  ostler  to  the  circumstance,  who  readily  set 
about  curing  it,  for  which  purpose  be  put  a  common  flint  stone  into  the  fire,  and. 
having  calcmed  and  reduced  it  to  powder,  he  blew  a  portion  of  it  into  the  diseased 
eye.  The  whiteness  of  the  powder  attracted  the  traveler's  attention,  and  he  re- 
solved to  test  its  applicability  to  the  purpose  ot  his  biisinees.    The  result  wasemi- 
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with  potting  arase  from  its  cichness  in  native  clays,  of  which  it  pos-, 
sesses  great  variety,  of  high  dtictility  and  tenacity  ;  but  these  are  all 
colored,  mostly  very  dark,  and  not  one  particle  of  them  now  enters 
into  the  composition  of  the  famed  productions  of  the  Staffordshire 
Potteries.  At  an  early  period,  the  orange,  blue,  and  other  light-colored 
clays  were  reduced  by  mixture  with  water  to  slops,  technically  called 
slips^  and  used  in  ornamenting  the  dark  brown  bodies;  and  when  it 
was  discovered  that  Devonshire  and  other  parts  of  England  afforded 
excellent  clays  of>pure  white,  th^se  were  imported  to  be  employed  in 
a  similar  manner — merely  as  slips  for  ornamentation.  At  the  present 
day,  however,  the  potter,  in  all  cases,  requires  this  virgin  white  clay, 
which  be  compounds  and  colors  at  pleasure ;  so  that  it  has  entirely 
superseded,  for^the  bodyj  the  material  it  was  introduced  to  decorate. 
Still,  since,  in  the  gradual  advancement  of  the  art,  it  was  found  ne- 
cessary to  expose  the  ware  to  intense  and  long  continued  heat,  and 
the  practice  was  adopted  of  enclosing  it  in  large  cylindrical  earthen 
vessels  of  great  thickness,  as  sareguards,  called  ^'saggers,"  the  common 
marls  and  clays  remain  indispensible  for  the  construction  of  these  ves- 
sels. Another  important  requisite — fuel — had,  doubtless,  great  influ- 
ence in  fixing  the  earthenware  manufacture  on  this  spot,  for  the  dis* 
trict  of  the  Potteries  is  placed  in  the  very  centre  of  the  great  North 
Staffordshire  coal-field.  * 

The  history  of  earthenware  manufacture  in  England  is  so  closely 
associated  with  that  of  one  great  mind  as  to  be  almost  inseparable 
from  it ;  not  merely  because  the  manufacturer  owes  to  him  its  advance- 
ment in  the  substantial  qualities  of  tenacity  and  durability,  but  also 
its  alliance  with  Art,  and  that  of  the  highest  order ; — we  allude  to 
JosiAH  Wedgwood,  who  in  the  latter  half  of  the  last  century,  to  quote 
from  the  memorial  on  his  tomb,  <<  converted  a  rude  and  inconsidc^rable 
manufacture  into  an  elegant  art  and  an  important  part  of  national 
commerce.'*  His  beginning  in  1 700, t  was  humble  enough: — Making 
knife  handles,  tiles,  &c.,  in  which  articles  it  appears  he  did  what  is 
called  ^  a  good  business/^  so  good,  indeed,  as  to  induce  him  to  take  a 
second  manufactory,  where  be  advanced  to  the  fabrication  of  white 
stone  ware,  with  figures  in  relief.    Hi3  success  was  so  great  that  he 

nently  successrul.  "  Other  potters  soon  discovered  the  «oarce  from  which  the  su- 
I>eriority  was  derived,  and  did  not  fail  to  follow  his  example.  For  a  considerable 
time  they  pounded  the  Hint  stones  in  private  rooms  by  manuaJL  laJbovy  bat  man/  of 
the  poor  workmen  having*  suffered  severely  from  the  dust  of  the  flint  erettine  mto 
their  lunges  and  producing  coujErhs,  consumption,  and  other  pulmonary  diseases,  and 
the  demand  for  the  powder  daily  increasing^,  the/  were  induced  to  trv  to  ffrind  it 
by  mills  oF  various  constructions,  which,  succeedm^,  became  ailer  wards  exclusively 
adopted."  Thus  by  accident  was  suggested  another  important  improvement-^^ 
use  of  flint. 

*  It  is  worthy  ofremark  that  the  coals  lie  nearer  to  the  surface  than  in  any  other 
part  of  the  kingdom ;  the  coals  in  some  of  the  pits  being  actually  drawn  up  an  in- 
clined plane. 

t  In  thia  year,  1760,  "to  supply  persons  of  wealth  and  taste,"  a  kind  of  white  ware 
was  imported  from  France.  This  ware,  it  seems,  Was  very  superior  to  any  at  that 
time  made  in  England— the  sole  attedtion  oi  our  ptters  being  given  to  the  pro- 
duction of  a  cheap  article,  witheut  reference  to  elegance  of  form  and  neat  execu- 
tion. This  seemed  to  threaten  the  very  existence  of  our  manufacture^  and  led 
Wedgwpod  to  a  series  of  experiments  which  resulted  in  the  inventioQ  of  '■  a  kind 
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subsequently  engaged  a  MiWinaniiractory,  and  opened  a  warehouse 
in  St.  James's-square,  London,  where  he  took  a  partner  named  Byer- 
ley,  a  gentleman  of  taste  and  talent,  through  whose  acquaintance  witti 
persons  of  wealth  he  procured  the  loan  of  valuable  works  of  Art. 
Sir  W.  Hamilton  supplied  him  with  specimens  from  his  collectiou  of 
Herculaneum  vases,  &c.  Many  of  his  copies  equalled  the  originals; 
and  so  rapid  was  his  progress  that  he  soon  found  himself  on  the  high- 
way to  fame  and  fortune — both  of  which  he  acquired.  * 

Wedgwood  saw  from  the  first  that  it  was  by  prosecuting  potting  as 
an  art  that  success  must  be  gained,  and  he  wisely  called  to  his  aid 
men  of  genius  whose  remuneration  was  as  liberal  as  the  enterprise 
which  engaged  them  was  enlightened.  Of  these  the  chief  was  the 
great  and  good  Flaxman,  to  whose  co-operation  Wedgwood  was  in- 
debted for  some  of  his  finest  designs.  *«  They  consisted,*'  says  Cun- 
ningham, «  chiefly  of  small  groups,  in  vfery  low  relief — the  subjects 
from  ancient  verse  and  history.  I  have  seen  and  examined  numbers 
of  them,  and  many  are  equal  in  beauty  and  simplicity  to  his  designs 
for  marble."  We  wonder  not  at  Wedgwood's  success :  the  wonder  is 
that  his  example  should  have  found  few  or  no  imitators  in  the  district 
where  he  met  with  such  deserved  rewards,  t 

Many  years  ago,  the  late  Mr.  Enoch  Wood,  of  Burslem,  commenced 
the  formation  of  a  Pottery  Museum — intended  to  show  the  progress 
of  the  manufacture,  by  exhibiting  specimens  of  the  various  wares 
made  in  the  district,  from  the  earliest  date  up  to  the  present  time.    His 

of  ware  wholly  unique  in  app>earance,  and  bearing  a  brilliant  glaze ;  of  compact 
bod;^,  poBsesein^  every  requisite  for  its  intended  purpose,  and  made  with  ease  and 
rapidity."  This  obtained  roval  patronage  (in  the  year  1763)^  and  was  called 
**  Q^oeen's  ware,"  by  command  of  ner  Majesty  Gtueen  Charlotte. 

*  When  fhe  Barber ini  Vase  was  on  sale,  Mr.  Wedgwood  became  a  bidder 
against  the  Duchess  of  Portland ;  his  offers  exceeded  those  of  her  Grace,  until  the 
Duke^  ascertaining  who  was  the  person  so  bidding,  and  the  cause  of  his  doing  80, 
promised  to  lend  it  to  him  for  an  indefinite  periocTif  he  woutd  withdraw  his  oppo- 
sition:  thus  her  Grace  became  the  owner.  Mr*  Wedgwood  copied  it,  and  sold,  it 
is  said,  fifty  of  them  (or  £50  each,  to  subscribers.  Tnie  beautiful  vase  has  often 
been  quoted  as  evidence  of  the  great  decree  of  excellence  to  which  the  ancients 
had  arrived  in  the  manufacture  of  porcelain.  It  was  discovered  in  the  tomb  of 
Alexander  Severus,  who  died  in  the  year  235.  But  this  exquisite  specimen  of 
workmanship,  being  made  of  glass  and  not  of  porcelain,  is  no  confirmation  of  the 
above  assertion. 

t  In  the  passage  from  which  the  above  is  taken,  the  writer  goes  on  to  say:— "Be- 
fore those  days,  the  porcelain  of  England  had  but  little  external  beauty  to  recom- 
mend it  in  the  market  The  greatest  work  of  that  kind  was  the  famous  '  Royal 
Oak  Dish«'  an  immense  soup  plate,  of  nearly  two  feet  diameter,  covered  by  a 
spreadin;^  oak,  with  Charles,  sceptercd  and  crowned,  amongst  the  branches, — his 
wig  floatirff  in  vast  redundance ;  and  every  golden  acorn  as  large  as  the  king^a 
held  /"  *'  To  excel  such  works  was  certamTy  not  difficult,  but  Flaxman  did  more 
than  excel  them.  The  Etruscan  vases  and  the  architectural  ornaments  of  Greece 
supplied  him  with  the  finest  shnpes,  aiid  these  he  embellished  with  his  own  inven- 
tions ;  and  a  tastefor  forms  of  elegance  began  to  be  difiused  over  the  land.  Rude 
and  unseemly  shapes  were  no  longer  tolerated ;  and  the  eye,  growing  accustomed 
to  elegance,  desired  to  have  this  new  luxury  at  table."  Flaxman,  so  far  from  being 
ashamed  of  such  labors, **  loved  to  allude  to  them": — an  example  that  we  hope 
will  have  the  effect  of  breaking  through  the  barriers  which  have  hitherto  inter- 
posed between  the  artist  and  the  manufacturer.  To  effect  this  necessair  consum- 
mation has  for  years  been  a  ereat  object  of  our  labors,  and  that  our  efforts  have 
Dot  been  fruitless,  every  day  orincrs  us  some  agreeable  and  conclusive  testimony. 
For  on  this  union,  and  on  this  alone,  now  depends  the  continuance  of  our  supre- 
macy as  a  manufacturiDg  nation. 
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object,  we  believe,  was  not  fully  attained,  but  sufficient  was  done  to 
show  tlie  feasibility  and  value  of  such  a  project.  At  Mr.  Wood's 
death  the  collection  passed  into  the  hands  of  his  son  ;  and  as^ circum- 
stances much  to  be  regretted,  have  occurred  which  render  it  lilcely  that 
the  collection  will  be  disposed  of,  we  earnestly  hope  it  may  come  into 
the  hands  of  some  public  institution — perhaps  the  British  Museum. 

The  wares  made  in  the  Potteries  are  of  many  kinds,  but  the  prin- 
cipal are  comprehended  under  three  heads.  First,  the  common  ware, 
made  of  the  native  marls  and  colored  clays ;  and  these  are  now  used 
for  the  commonest  domestic  purposes,  for  Qower-pots,.&c.  The  second 
comprises  earthenware  of  a  superior  quality,  made  from  the  white 
clays  of  Devon,  Dorset,  and  Cornwall,  *  compounded  in  various  wajrs 
(almost  every  master  potter  having  his  own  secret)  i  all  the  wares  of 
this  class  are  of  an  opaque  body.  The  third  consists  of  porcelain 
(locally  called  china),  the  best  kind  of  ware,  being  exquisitely  fine  in 
texture  and  semi-transparent ;  it  was  made  at  the  Chelsea  Pottery, 
London,  nearly  half  a  century  before  its  introduction  into  the  Potteries, 
which  took  place  about  1765,  at  Burslem  ;  but,  not  being  at  first  en- 
couraged, it  was  discontinued  for  a  while,  probably  in  consequence  of 
Wedgwood's  «  Queen's  ware''  being  then  the  fashion.  About  1767, 
the  first  application  of  ^rintino  from  copperplate  engravings  was 
made.  The  process  was  invented  and  first  applied  by  a  Liverpool 
engraver,  to  whom  the  ware  was  sent  for  ornamentation  by  that  mode. 
The  color  originally  employed  was  blue,  and  it  was  the  principal  if 
not  the  on/|/ color  used,  during  many  subsequent  years.  The  first 
complete  printed  table  service,  made  in  England,  was,  we  believe,  in 
1780.    The  pattern  was  the  famous  and  execrable  Willow. 

Our  object  is  now  to  explain  the  necessary  care  with  which  the 
potter's  clat  is  prepared.  First,  in  the  preparation  of  the  two 
principal  ingredients — flint  and  natural  clay ;  and  afterwards  in  the 
blending  of  them  together.    The  flint  stones  are  first  calcined ;  this  is 

*  The  Cornish  clay  is  the  best  quality.and  is  technically  termed  b^  potters  China 
clay,  and  enters  venr  extensively  into  the  composition  of  the  best  kind  of  ware.  It 
is  the  decomposed  felspar  of  the  granite,  and  is  prepared  by  the  clay  merchants 
themselves  in  Cornwall  prior  to  its^bein^  sent  to  the  Potteries,  flage  masses  of 
white  granite  abound  in  Cornwall,  which  is  in  some  parts  found  partially  decpm- 
posed;  and  where  this  is  thecase  the  mineral  is  raised  and  prepared  for  the  potter's 
use,  it  having  been  discovered  bv  Mr.  Cock  worthy  of  Plymouth,  in  1765,  that  ii  fur- 
nished the  true  "  kaolin,"  and  aiso  the  '^  petuntse''  of  the  Chinese. 

The  following  is  the  method  of  preparation  :^The  stone,  having  been  broken 
up  by  a  pickaxe,  is  laid  in  a  stream  of  running  water;  the  light  argillaceous  parts 
are  thus  washed  off  and  kept  in  suspension ;  the  quartz  and  the  mica,  being  sepa- 
rated* are  allowed  to  bubside  near  the  place  where  the  stone  was  first  raised.  At 
the  end  of  these  rivulets  are  a  kind  of  catchpools.  where  the  water  is  at  last 
arrested,  and  time  allowed  for  the  pure  clay  with  which  the  water  is  charged  to 
separate  from  it,  which  being  effected  the  water  is  drawn  off;  the  clay  is  then  dug 
up  in  square  blocks  and  placed  upon  a  number  of  strong  shelves  called  'Minoeea,*' 
so  fitted  as  to  allowa  circalation  of  air  in  order  that  the  clay  may  be  properly  dried. 
Thus  prepared  it  is  extremely  white,  and  in  the  state  of  an  impalpable  powder.  It 
is  then  forwarded  to  the  Potteries  under  the  name  of  China  clay. 

Some  of  the  Cornish  granite  itself  is  oflen  used  with  the  clay,  on  account  of  its 
binding  quality,  it  being  naturall^r  more  fusible  tfahn  the  earths  usually  employed; 
for  it  is  a  remarkable  f  ict  that  neither  clay,  silica,  nor  lime  wilt  melt  sinerly;|  but  by 
mixing  these  three  species  in  due  proportions  the  greatest  degree  of  fusibility  is 
attained. 
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effected  in  a  kiln  similar  to  that  used  for  lime-burning.  These  sfonea 
are  spread  with  alternate  layers  of  coal,  and  the  burning  is  usuall7 
completed  in  about  twenty-four  hours.  They  are  then  white  and  very* 
brittle,  and  ready  to  be  crushed  by  the  <<  stam.)er'' — a  machine  com* 
posed  of  upright  shafts  of  wood,  six  feet  long  and  about  eight  inches 
sqnare,  heavily  loaded  with  iron  at  the  lower  end,  which,  by  means 
of  other  machinery,  are  made  to  rise  and  fall  in  succession  on  the  flint, 
contained  in  a  strong  grated  box.  It  is  then  removed  to  the  oaiNDiNa 
vats,  which  are  from  twelve  to  fourteen  feet  in  diameter, and  four  deep, 
paved  with  chertstone,  large  blocks  of  which,  being  also  worked  round 
by  arifns  connected  with  a  central  vertical  shaft  propelled  by  an  engine, 
become  a  powerful  grinding  medium.  This  peculiar  stone  is  used 
because  of  its  chemical  relationship  to  the  dint,  which,  therefore,  suf- 
fers no  deterioration  from  the  mixture  of  the  abraded  particles  which 
necessarily  result  from  the  fricti6n — a  matter  of  serious  consideration. 
In  these  vats  the  flint  is  ground  in  water  until  it  attains  the  consisten- 
cy of  thick  cream,  when  it  is  drawn  off,  and  conveyed  by  troughs  into 
the  washing-chamber.  Here  it  undergoes  a  further  purification  ;  more 
water  is  added  and  it  is  kept  in  a  state  of  gentle  agitation  by  means 
of  revolving  arms  of  wood,  thus  keeping  the  finer  particles  in  suspen- 
sion while  the  liquid  is  again  drawn  away  in  pipes  to  a  tank  below. 
The  sediment  is  afterwards  reground.  The  cleansing  process  ^s  not 
yet  complete,  for  when  the  flint  hds  passed  into  these  tanks,  to  about 
half  their  depth,  they  are  filled  up  with  water,  which  is  repeatedly 
changed  until  the  flint  is  considered  sufficiently  fine  and  free  from  all 
foreign  matter.  It  is  then  fit  for  use.  The  clay  of  course  requires  no 
grinding.  It  is  received  (Vom  the  merchant  in  lumps  of  from  five  to 
ten  pounds  each,  and  sometimies  in  a  dry  state  in  casks.  When  requir- 
ed for  use  it  is  worked  with  water  in  a  similar  manner  to  the  flint,  un- 
til it  attains  the  same  degree  of  fineness  and  fluidity.  The  next  stage 
is  the  mixing;  for  which  purpose  the  different  slips  (i.  «.,  the  fluid 
clay  is  so  termed,  technically)  are  run  off  successively  into  the  blend- 
ing reservoir,  against  the  inner  side  of  which  are  gauging  rods  to  regu- 
late the  quantities  of  each  to  be  admitted.  The  mixture  is  now  pass- 
ed into  other  reservoirs,  through  fine  sieves,  or  lawns,  woven  of  silk, 
and  containing  300  threads  to  the  square  inch.  *  Finally,  the  slip  is 
conveyed  to  a  series  of  large  open  kilns,  heated  underneath  by  means 
of  flues,  and  about  nine  inches  deep.  This  is  to  evaporate  the  super- 
fluous moisture,  which  is  generally  effected  in  twenty-four  hours,  by 
which  time  it  becomes  tolerably  firm.  It  is  then  <<  cut  into  large  blocks 
and  conveyed''  to  an  adjoining  building,  to  undergo  the  process  of 
MILLING.  The  mill  is  of  iron,  in  the  form  of  a  hollow  cone,  inverted, 
with  a  square  aperture  or  tube  at  the  lower  part.  In  the  centre  is  a 
vertical  shaft  set  with  broad  knives.  When  this  shaft  is  in  action,  the 
soft  clay  is  thrown  in  and  forced  downwards,  being  alternately  cut 
and  pressed  until  it  exudes  from  the  aperture  at  the  bottom  in  a  per- 
fectly plastic  and  smooth  state.  It  is  now  ready  for  the  band  of  the 
potter. 

*  A  pint  of  "  elip"  of  Dorset ehirc  or  Devonshire  clay  weighs  24  oz.  of  proper 
oonsistence ;  a  pint  of  slip  of  Cornish  clay,  26  oz. ;  and  of  flint,  32  oz. 
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The  preparation  of  porcelaia  clay  is  similar,  but  more  complicated^ 
and  involves  more  serious  risks.  The  qualities  necessary  in  good  por- 
celain are — a  sound  compact  body,  white,  semi-transparent,  and  capa- 
ble of  bearing  a  rich  and  shining  glaze ;  not  liable  to  discoloration  or 
'^crazing,''  and  being  proof  j* gainst  sudden  variations  of  heat  and  cold. 
The  qualities  in  which  porcelain  differs  from  earthenware  are  those 
which  are  most  difficult  to  realize ;  and  the  production  of  excellent 
specimens  of  either  is  by  no  means  always  a  matter  of  ease  and  cer- 
tainty^ eveix  at  the  best  manufactories. 

(To  be  continued.) 


Gn  the  results  of  an  extensive  series  of  Magnetic  Investigation,  in- 
cluding most  of  the  knoum  varieties  of  Steel,     By  W.  Petrie. 

The  following  is  an  abstract : — 

Process  of  manufacture  to  produce  permanent  magnets,  having 
the  greatest  fixity  and  capacity  conjointly  secured, — 1.  The  original 
iron  should  be  the  purest  soft  iron,  charcoal  made  Cnot  coke ;)  the 
Swedish,  from  the  Dunnamore  mine,  is  better  than  any  other.  2. 
Converted-— with  pure  charcoal;  it  sliould  be  carbonized  lightly yOind 
the  process  to  be  stopped  when  the  bars,  of  the  usual  thickness,  are 
*^  scarcely  steel  throughj'^  yet  so  that  it  will  harden  with  certainty, 
without  an  undue  heat.  3.  Sorted — with  attention  to  homogeneous 
conversion,  &c.,  according  to  the  ordinary  rules.  4.  Melted — the  pot 
kept  covered,  and  not  longer  than  is  necessary  in  fusion.  5.  Cast — 
into  a  large  ingot,  so  as  to  allow  of  its  being  well  rolled  out  singly, 
before  it  becomes  reduced  to  the  requisite  thinness.  6.  Rolled — while 
hot  from  casting,  to  save  a  second  heating;  it  should  not  be  doubled 
over,  nor  sheared  and  faggotted ;  the  rolling  should  be  conducted  at 
as  low  a  temperature  as  convenient,  as  it  thereby  acquires  a  harder, 
closer  texture,  and  finer  grain.  7.  In  cutting  into  shape,  the  substance 
(if  large,  or  of  varied  form,)  should  not  be  strained,  as  by  boring  with 
^'rym^rV' or  straightening  (oftener  than  is  unavoidable)  with  the 
hammer,  as  it  is  then  apt  to  warp,  and  to  have  unseen  commence- 
ments of  cracks  on  becoming  subsequently  hardened.  More  carbon- 
ization than  that  previously  described  as  best  is  of  little  injury  to  the 
magnetic  goodness  of  the  steel,  provided  it  be  so  prepared  as  to  pre- 
serve a  homogenous  and  coAiVe appearance  of  fracture  when  hardened, 
which  is  not  so  easily  managed  as  with  that  of  lower  carbonization ; 
but  if  it  be  again  carbonized  more  than  usual,  (as  razor  steel,  or  above 
that,)  it  rather  improves ;  and  again  an  increase  deteriorates  it  as  in 
cast  iron,  and  a  further  increase  again  improves  it.  In  short,  in  the 
scale  of  carbonization  there  is  a  succession  of  continually  decreasing 
maxima  of  advantage. 

On  the  physical  properties  which  the  steel  should  possess, — The 
fineness  of  grain  is  affected  by  many  adventitious  circumstances,  which 
must  be  considered  and  allowed  for  in  judging  of  it ;  and  the  most 
important  fact  is  the  difference  between  the  appearance  in  the  hard 
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and  soft  states;  for  in  the  general  properties,  whether  optical,  mechan- 
ical, or  magnetical,  their  order,  in  any  set  of  samples,  is  reversed  ia 
the  hard  state,  independently  of  the  absolute  change  in  each  property. 
The  steels  should  be  examined  by  breaking  with  a  single  bend  at  a 
file  notch  (notching  with  a  chisel,  bending  back,  &c.,  change  the  ap- 
pearance.) A  microscope  of  6  or  10  lineal  power  is  better  than  any 
other  power  for  examining  it.  The  general  properties,  without  going 
into  detailed  description,  should  be  as  follows,  the  terms  being  com- 
parative with  other  samples  of  less  value,  and  not  at  all  with  the  hard 
or  soft  states  of  the  same  steel : — 

In  a  soft  state.  In  a  hard  state. 

General  appearance,   uniform  darkish  Uniform  white. 

prey. 
Rather  a  larf  e  errain,  compared  with  A  smaller  grain  than  it  was  before. 

razor  steel  ^r  iSner  if  much  rolled.) 
Rather  irregular  in  size  and  shape  of  Rafher   more   reffular   than  before. — 

prain  unless  fine.    Rounded  crystalli-      Rounded  crystallization  disappears. — 

zation.  Grains  individually  distinct,  with  good 

meiallic  lustre. 
Close  textarCf  without  cavities.  Not  particularly  close. 

Rather  tough  for  steel.  Brittle  and  very  hard. 

Attracted  considerably  before  magnet-  Ditto. 

izin<2f. 
lA)ses  induced  magnetism  more  freely   Retains  magnetism  well  and  abundantly. 

than  other  steels. 

Care  must  be  taken  to  discriminate  between  real  cavities  and  indeo* 
tations  arising  from  the  crystals  being  torn  up,  by  the  breaking ;  pure 
iron  often  appears  porous  from-  this  cause. 

Then  followed  some  peculiar  considerations  an  the  chemical  consti* 
tution  and  molecular  arrangentent  of  certain  sorts  of  steel ;  and  on  the 
molecular  peculiarities  of  iron  and  other  metals,  in  connexion  with 
their  magnetic  capacity,  illustrated  by  a  tabular  arrangement. 

On  hardening^  fyc, — In  the  ordinary  process  there  is  risk  and  diffir 
culty  for  large  work,  owing  to  unequal  heat,  unnecessary  time  and 
heat  applied,  especially  to  fine  edges,  decarbonization,  scaling,  &c. 
These  are  obviated  by  a  process  which  is  new,  as  applied  on  a  large 
scale,  namely,  heating  in  melted  lead.  It  will  be  observed  that  the 
precise  heat  is  imparted,  quite  uniformly,  in  half  a  minute  or  so;  and 
the  finest  edge  is  heated  momentarily  no  higher  than  the  thickest  parr, 
rendering  this  process  incomparable  for  all  instruments  where  it  is  the 
edge  or  smaller  parts  that  are  of  importance.  No  scale  is  farmedj  the 
finest  polish  or  sharpest  edge  being  preserved  through  the  hardening. 
The  previous  preparation  of  the  steel  and  some  other  points  are  de- 
scribed ;  and  particulars  of  the  manner  of  refrigeration  in  water  (salt) 
and  for  securing  hardness  and  great  evenness,  are  also  detailed.  The 
process  has  been  applied  to  steel  sheets  of  10  inches  by  20,  obtained 
quite  flat,  and  as  hard  as  a  file  throughout,  even  at  the  middle  parts, 
which  has  hitherto  been  found  very  difficult — we  may  say  impossible. 
Magnets,  prepared  by  these  means  only,  differ  generally  in  magnetic 
power  by  ^^  part,  many  being  absolutely  equal.  Particulars  are  then 
given  of  the  advantage  of  certain  high  powers  for  magnetizing  bars, 
and  of  an  apparatus  constructed,  weighing  2  cwt.,  and  possessing 
nearly  as  great  aggregate  power  as  the  colossal  magnet  in  possession 
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of  the  Royal  Society  (weighing,  we  believe,  2  tons.)  A  method  is 
suggested  for  verifying  the  constancy  of  magneto-meteorological  in- 
struments, by  means  of  the  terrestrial  magnetism  itself,  independently 
of  its  own  variations,  or  of  the  comparison  of  the  mutual  action  of 
three  or  more  bars. 

^  On  the  mode  of  developing  the  Magnetic  Condition.^  By  Dr* 
ScoKESBT. — Dr.  Scoresby  stated  that  he  had,  at  York,  shown  a  new 
and  superior  mode  of  developing  the  magnetic  condition  in  properly 
prepared  and  hardened  steel  bars,  by  interposing  a  thin  plate  of  soft 
iron  between  the  operating  magnet  and  the  bar  of  steel  to  be  magnet- 
ized. He  had,  at  that  time,  supposed  it  to  be  necessary  to  extend  the 
thin  plate  of  soft  iron  the  entire  length  of  the  bars  of  steel  to  be  mag* 
netized.  But  he  had  since  found  this  to  be  by  no  means  the  case ; 
since  by  laying  any  number  of  unmagnetized  bars  of  steel  in  a  long 
line,  and  passing  along  them  a  horse-shoe  magnet  with  its  poles  con- 
nected  with  a  thin  polished  plate  of  soft  iron  (he  used  common  hoop 
iron),  the  ends  being  slightly  bent  upwards  to  cause  it  to  pass  more 
freely  over  the  steel  bars,  and  then  turning  them  over  and  renewing 
the  process  on  the  other  face,  he  found  he  could  communicate  to  the 
bars  the  full  charge  which  they  were  competent  to  receive.  The  Rev« 
Doctor  exhibited  this  experiment ;  and  by  simply  passing  a  horse- 
shoe magnet  thus  armed  with  an  interposed  piece  of  sheet  iron,  once 
over  each  face  of  twelve  previously  unmagnetized  bars  of  steel,  he 
communicated  to  them  so  much  power  as  that  they  sustained  their 
own  weight,  when  held  up  as  a  chain. 

Mr.  Broun  said,  that  if  Dr.  Scoresby,  or  some  other  equally  com- 
petent person  would  turn  his  attention  to  the  influence  of  alterations 
of  temperature  on  the  power  of  a  magnet,  or  could  discover  some 
means  of  rendering  the  power  of  a  magnet  independent  of  the  ordi- 
nary changes  of  atmospheric  temperature,  he  would  confer  a  benefit 
on  persons  engaged  in  magnetic  researches.  Lond.  AtheDceam. 


Preservation  of  Timber^  Hemp^  Linen,  4*c.,  by  Sir  William  Bur. 

nett's  Method. 

We  have,  on  several  previous  occasions,  called  attention  to  the 
antiseptic  qualities  of  chloride  of  zinc,  as  used  in  the  patented  process 
invented  by  Sir  Wm.  Burnett,  for  the  preservation  of  timber,  cordage, 
sail-cloth,  and  every  article  in  hemp,  flax,  cotton,  woolen,  &c  ;  and 
we  find  that  the  experiments  whteh  have  been  continually  carried  on, 
not  only  establish  the  successful  effects  of  its  use  on  all  materials  to 
which  it  was  first  applied,  but  various  other  important  uses  for  its 
agency  have  been  discovered.  Its  effects  on  timber  are  remarkable, 
hardening  and  improving  the  texture,  entering  into  perfect  chemical 
combination  with  the  ligneous  fibre,  and  it  never  afterwards  exudes 
through  the  pores,  and  no  amount  of  washing  or  boiling  can  remove 
the  chemical  compound.  Canvas,  cordage,  &c.,  is  effectually  pre- 
served from  mildew,  rot,  &c.,  without  being  in  the  least  discolored, 
while  they  are  rendered  still  more  pliable.    On  every  description  of 
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manufacture,  composed  of  flax,  3i1k,  cotton,  or  wool,  it  has  a  similar 
effect — preventing  every  attack  of  decay,  and  rendering  them  fire* 
proof,  when  the  solution  is  used  of  sufficient  strength.  In  addition  to 
these  valuable  properties,  it  is  now  employed  in  the  dissecting  room, 
to  prevent  nauseous  effluvia  from  the  decomposition  of  the  muscles 
during  the  continuance  of  a  lecture,  which  sometimes  lasts  a  fortnight 
or  more;  its  action  on  putrid  flesh  is  almost  magical;  from  a  certificate 
of  W.  V.  Pettigrew,  Esq.,  we  find  that,  in  February,  while  lecturing 
on  the  superior  extremity,  an  arm  was  employed,  which  was  quite 
green  and  highly  offensive;  but,  by  injecting  the  veins  with  the 
chloride  of  zinc,  it  was  restored  to  its  fresh  condition,  and  lasted 
throughout  the  lecture,  from  the  3d  to  the  ^Si\\  February ;  green  hides 
are  most  economically  treated  in  this  way,  and  their  offensive  smell 
removed.  Its  effect  on  some  substances  held  in  solution  in  water  is 
most  powerful ;  and  hence  it  has  been  discovered,  that  it  most  effec- 
tually removes  the  unpleasantness  and  danger  of  putrid  bilge  water 
on  board  ship.  No  better  test  can  be  given,  as  a  proof  of  its  action 
in  this  respect,  than  on  a  decoction  of  logwood,  which  it  is  well  knowiii 
may  stand  for  months  without  any  precipitate  taking  place,  but,  on 
adding  a  few  drops  of  the  solution  of  chloride  of  zinc,  the  whole  of 
the  coloring  matter  is  immediately  precipitated,  leaving  the  liquor 
clear.  When  the  chloride  of  zinc  has  been  injected  into  any  of  the 
substances,  such  as  timber,  canvas,  &c.,  it  becomes  so  chemically  uni- 
ted, that  even  the  saw-dust  of  a  piece  of  prepared  timber,  when  opera- 
ted on  by  an  eminent  chemist,  gave  out  only  23  per  cent,  of  the  quan- 
tity of  the  chloride  contained.  The  Government  authorities  are  so 
thoroughly  satisfied  of  the  importance  of  the  process,  that  in  addition 
to  the  tanks  already  in  use  in  the  various  dockyards,  which  are  50 
feet  long  by  6  feet  diameter,  four  gigantic  cylinders  are  now  being 
constructed  for  exhausting  purposes — they  are  to  be  86  feet  long  and 
6  feet  in  diameter,  and  are  intended  for  Woolwich,  Portsmoi\th,  Pem- 
broke, and  Plymouth.  The  progress  of  railway  construction  in  Bel- 
gium is  expected  to  bring  a  considerable  increase  of  business  to  the 
company ;  they  have  already  two  contracts  for  preparing  a  large 
number  of  sleepers,  which  will  be  transported  hither,  prepared  in 
the  works  at  the  Isle  of  Dogs,  and  re-shipped  for  Belgium,  free  of 
duty — arrangements  having  been  made  with  the  authorities  for  that 
purpose.  It  has  occurred  to  us  very  forcibly,  that  one  very  important 
nse,  to  which  this  principle  might  be  applied,  has  been  omitted — viz: 
to  the  preservation  of  paper  for  manuscripts  and  printed  works ;  it,  of 
course,  requires  consideration  as  to  the  best  stage  of  the  paper  manu- 
facture for  its  application,  but  that  could  soon  be  determined  by 
experience.  It  strikes  us  that  the  most  effective,  as  well  as  most  eco- 
nomical moment,  would  be  the  application  of  the  solution  io  the  pulp, 
just  before  passing  the  drjring  cylinders;  or,  for  the  preservation  of 
printed  works,  the  paper  might  be  damped  down  with  the  solution^ 
instead  of  common  water.    We  merely  throw  out  the  suggestion. 

Min.Joar. 
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On  the  Cohesive  Farce  of  Water. 

In  the  course  of  a  very  interesting  lecture,  at  tl^ie  Royal  Institation, 
Professor  Faraday  explained  that  water  was  known  to  us  in  three 
states — ^the  <<  solid/'  in  the  state  of  icei  where  the  greatest  attraction 
existed  between  its  particles,  and  it  required  some  amount  of  mechan- 
ical force  to  separate  it — the  <Miqnid/'  where  its  particles  were  less 
attracted  towards  each  other,  and  were  free  to  move — and  the  <<  va- 

Eorous"  state,  where  its  particles  were  still  more  further  separated 
7  heat,  and  possessed  little  or  no  attraction  towards  each  other.  It 
was  of  the  cohesive  force  of  water  in  its  fluid  form  that  he  was  about 
to  speak ;  and  it  must  aUo  be  remembered,  that  what  is  true  of  this 
force  in  water»  is  also  of  all  liquids.  The  Professor  then  showed  an 
experiment,  well  known  as  exhibiting  the  adhesion  .of  water.  A 
plate  of  glass  is  suspended  from  a  balance  over  a  small  basin,  and  so 
accurately  counterpoised  by  weights,  that  the  addition  of  even  a  grain 
would  turn  the  balance.  If  in  this,  state  water,  be  poured  into  the 
basin,  so  as  barely  to  touch  the  under  surface  of  the  glass  plate,  it  is 
found  that  it  will  now  support  a  further  weight  of  1)  ounce  placed 
into  the  opposite  scale.  And  this  is  owing  to  two  forces  which  now 
come  into  action:  first  the  adhesion  of  the  water  to  the  glass,  and  then 
the  still  more  powerful  adhesion  of  the  particles  of  water  among  them- 
selves. This  phenomenon  was,  till  very  lately,  attributed  to  capillary 
attraction ;  but  Dr.  Henry,  of  Princeton,  conceived  that  it  must  be 
due  to  other  causes,  and  be  was  induced  to  make  a  variety  of  experi- 

,  ments  on  the  matter,  and  the  results  arrived  at,  proved  that  the  cohe- 
sive force  of  every  square  inch  of  water  is  equal  to  several  hundred 
pounds.  •  The  Professor  next  referred  to  the  experiments  of  the  young 
philosopher,  Donne,  which  are  but  little  known  in  this  country. 
Donne  has  found  that,  where  water  is  carefully  deprived  of  the  air  in 
solution,'  it  may,  if  there  be  no  breach  of  continuity  among  the  par- 
ticles, be  raised'  to  a  height  of  100  feet ;  while,  under  ordinary  circum- 
stances, SO  feet  in  round  numbers  is  the  greatest  altitude  at  which  it 
can  be  supported.  The  phenomenon  depends  also  upon  the  strong 
cohesive  force  residing  in  these  particles  of  water  when  deprived  of 
all  extraneous  matter,  for  the  moment  a  little  bubble  of  air  is  let  in->- 
that  is  to  say,  the  moment  a  breach  of  continuity  occurs,  the  water 
obeys  the  natural  laws  and  finds  its  own  level.  The  other  important 
fact  made  out  by  the  experiments  of  Donne,  is  as  follows : — Water 

'  carefully  deprived,  by  boiling,  of  {|U  the  airin  solution,  instead  of  boil- 
ing at  2\9Pj  the  boiling  point  of  water,  under  ordinary  circilmsfances, 
may  be  raised  to  275°  Fahr.  without  showing  any  signs  of  ebullition,  as 
long  as  the  continuity  of  the  particles  of  water  is  not  broken.  Thus,  a 
force  equal  to  three  atmospheres,  is  restrained  only  by  the  adhesion 
of  the  particles  of  water.  At  the  temperature  of  275°,  it  suddenly 
bursts  into  ebullition,  with  a  loud  explosion,  dashing  the  containing 
vessel  into  fragments.  May  not  steam-boiler  explosions  be  sometimes 
thus  accounted  for  ?  The  Professor  lastly  referred  to  the  experiments 
of  Boutigny ;  which,  however,  have  been  so  often  repeated  in  this 
country,  as  to  be  familiar  to  all  students  of  science.    The  experiments 
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of  freezing  water  and  mercury  in  a  red-hot  vessel  were  then  exhibited, 
as  before  explained  in  this  journal.  Ibid. 


Applicability  qf  the  Guti  Cotton  to  Mining  Purposes. 

At  the  annual  meeting  of  the  Royal  Geological  Society  of  Cornwall 
— which  was  held  last  week  at  Penzance — Mr.  R.  Taylor  gave  aa 
interesting  account  of  some  experiments  made  in  the  neighborliood  of 
Penryn,  for  the  purpose  of  testing  the  applicability  of  Prof.  Schon- 
bein's  invention  to  mining  purposes.  We  extract  the  following  par- 
ticulars:— One  hole  was  charged  with  powder,  and  another  with  a 
quarter  of  the  weight  in  cotton — the  latter  tore  the  rock  in  atoms,  in  fact 
did  more  than  was  required.  They  then  went  to  another  and  more 
dense  rock^  and  put  into  a  hole. 13i  ounces  of  powder;  in  a  second 
hole  in  the. same  rock,  3  ounces  of  the  cotton — less  than  ^  quarter 
part — was  deposited,  which  did  the  work  to  the  complete  satisfactioti 
of  all  present,  and  equal  to  the  powder.  Other  experiments  were 
subsequently  made  ;  and  Mr.  Taylor  found  that  in  some  cases  one- 
sixth  of  the  charge  of  the  cotton  as  compared  with  the  powder  did  its 
work.  In  tamping,  &c.,  the  cotton  was  found  to  be  all  that  could  be 
desired — and  Mr.  Taylgr  was  enabled  lo  state  that,  throughout,  the 
experiments  were  eminently  successful,  and  that  sl  fourth  part  of  the 
weight  of  powder,  in  cotton,  would  be  found  to  be  about  its  strength. 
With  regard  to  its  effects  on  the  air  in  mines,  he  might  refer  to  aa 
experiment  made  at  Restormel  Iron  mine,  which  was  not  very  easy 
of  access  to  the  adit  level,  which  was  at  a  great  distance  in  the  mine 
— they  tried  the  cotton  at  the  extreme  end,  which  was  some  600  or 
700  fathoms  from  the  entrance,  and  the  lode  was  in  hard  ground* 
Two  holes  were  prepared,  both  of  which  were  charged  with  the  cot- 
ton— one  with  a  quarter  the  weight  of  powder  usually  used,  and  the 
other  with  two-sixths :  the  holes  were  fired,  and  the  cotton  tore  the 
ground  to  the  complete  satisfaction  of  all  present.  ^  Had  the  explosion 
taken  place  from  powder,  they  would  not  have  been  able  to  approach 
the  holes  for  at  least  three-quarters  of  an  hour — but  on  this  occasion, 
they  all  went  in  immediately  after  the  explosion,  and  experienced  not 
the  slightest  inconvenience,  and  all  they  smelt  was  what  was  emitted 
from  the  safely  fuse.  London  AtheneBuna. 


Iron  f^ar  Steamers  of  Great  Britain. 

In  the  House  of  Commons,  on  Thursday  evening,  Mr.  Wawn,  in 
conformity  to  notice,  asked  the  Secretary  to  the  Admiralty,  how  many 
iron  war  steamers  were  being  built?  Also,  whether  any  experiments 
bad  been  tried  as  to  the  effects  of  cannon  shot  upon  iron  vessels,  and 
if  those  experiments  had  been  satisfactory  or  not  ?  And  lastly,  whe- 
ther the  Government  intended  to  persevere  in  building  iron  war  steam- 
ers?— Mr.  Ward,  in  reply,  said  that  there  were, at  present,  16  iron 
war  steamers  in  commission,  including  the  Dover  itiail-packcts ;  there 
were  four  other  iron  steamers  ready,  not  in  commission,  including  the 
Birkenhead^  of  1400  tons  and  556  horse-power ;  and  that  there  were 
seven  other  iron  steamers  building  of  which  one,  the  Simoom,  was 
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1953  tons,  and  780  horse-pawer.  As  there  had  been  only  one  exper- 
iment made  of  the  effects  of  shot  upoli  iron  steamers,  it  would  be 
highly  improper  to  pronounce  any  opinion  upon  that  subject;  and,  in 
reply  to  the  hon.  Member's  last  question,  he  begged  to  say,  that  the 
Board  of  Admiralty  would  be  extremely  cautious  in  giving  any  new 
orders ;  at  the  same  time,  nothing  determinate  has  been  resolved  on  in 
this  respect.  Load.  Min.  Jour. 

Effect  qf  Cannon  Bulb  on  Iron  Steamers, 

At  Portsmouth  some  remarkable  results  have  been  produced  by  the 
experimental  sbot  practice,  from  the  Excellent^  on  the  iron^  steamer 
Ruby,  The  shots  which  hit  the  Ruby  not  only  penetrated  the  side  first 
struck,  but  in  some  instances  passed  thiough  the  other  side,  carrying 
with  it  whole  plates  of  iron.  In  action,  this  would  risk  the  total  loss 
of  the  vessel ;  for  on  heeling  over  to  leeward,  such  a  body  of  water 
must  rush  in  that  nothing  could  prevent  her  sinking  with  all  on  board. 

Lpnd,  Mec  Mag. 


Vibrating  Marine  Engines. 

The  public  will  be  gratified  to  hear  of  the  excellent  performances 
of  the  Peninsular  and  Oriental  Company's  new  steam-ship,  the  Pot- 
'tinger,  in  her  first  trip  from  Southampton  to  Malta.  The'  following 
is  an  extract  of  a  letter  from  a  gentleman  on  board,  dated  Malta,  Octj^ 
ft : — **  I  am  sure  you  will  be  pleased  to  hear  of  our  arrival  at  Malta, 
after  a  very  rough  passage,  in  which  both  ship  and  engines  have  been 
well  tried,  and  have  been  found  most  efficient.  The  ship  is  strong, 
and  not  in  the  least  inclined  to  strain ;  the  engines  are  a  beautiful 
specimen  of  mechanical  skill.  I  have  watched  their  smooth  working 
narrowly,  and  there  have  been  neither  hot  bearings,  escapes  of  steam, 
derangements  or  breakings  of  any  kind,  which  to  me,  from  my  little 
experience  in  steam  voyages,  is  rather  surprising,  I  particularly  re- 
marked, whilst  off  Cape  St.  Vincent,  blowing  at  the  time  a  smart 
gale,  that  the  engines  made  15  strokes  per  minute,  with  abundance 
of  steam,  and  the  bearings  as  cool  as  if  ihe  machinery  was  not  in 
motion.  I  have  no  doubt  the  future  performances  of  ship  and  engines 
will  be  as  satisfactory,  as  all  on  board  admit  the  passage,  under  the 
above  circumstances,  has  been."  The  engines  on  board  the  Pottinger 
are  by  Miller,  Ravenhill,  &  Co.,  of  Glass-house-fields.  They  are  the 
largest  oscillating  engines  that  have  ever  been  in  motion  afloat — b^- 
ing  450-horse  power,  or  having  cylinders  76  inches  in  diameter,  and 
seven  feet  stroke.  Load.  Railway  Mag. 


Jlecount  of  MiisheVs  Black  Band  Ironstone. 

Mr.  Bald  read  a  paper,  at  the  British  Association,  on  the  «  Mushet 
Band,"  commonly  called  the  Black-band  Ironstone  of  the  coal-field 
of  Scotland. — This  band  of  ironstone  was  discovered,  about  40  years 
ago,  by  Mr]  David  Mushet,  of  the  Calder  Iron- Works,  near  Glasgow. 
It  had  been  frequently  passed  through;  but  was  thrown  away  as  rub* 
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bishy  till  Mr.  Mushet  ascertained  its  value — ^when  extensive  mines 
were  opened  for  working  it.  Two  bands  of  this  ironstone  are  found 
in  the  great  coal-fields  of  Lanark-r-one  14  in.  thick  ;  the  other,  whicii 
is  73  fois.  lower,  is  16  in.  thick.  The  ironstone  of  the  Mushet  band  is 
much  more  easily  reducible  than  the  ordinary  dry  ironstone — and  re* 
quires  less  fuel.  In  Scotland  it  appears  to  be  co-extensive  with  the 
coal  formation.  In  South  Wales,  also,  it  is  found ;  but  there  is  little  of 
it  in  England  or  Ireland.  Fifty  years  ago  there  were  only  five  iron- 
works in  Scotland,  comprising  above  15  blast  furnaces,  which,  to- 
gether, produced  540  tons  of  iron  per  week.  There  are  now  100  blast 
furnaces  in  action,  which  produce  12,000  tons  per  week,  or  634,000 
tons  in  the  year — the  value  of  which,  at  jS3  per  ton,  is  j6I,872,000. 
This  great  increase  Mr.  Bald  attributed  to  the  discovery  of  the  Mushet 
ironstone,  and  to  the  introduction  of  the  hot-blast. ,  He  also  mention- 
ed that  Mr.  Mushet,  who  is  now  in  his  S6th  year,  has  published  a 
volume  on  the  manufacture  of  iron,  containing  an  analysis  of  every 
ironstone  and  ore  he  could  obtain  ;  and  he  trusted  his  labors  would, 
at  least,  be  recognised  in  scientific  societies,  although  the  pecuniary 
advantages  arising  from  his  discoveries  had  fallen  into  other  hands. 

■  Min.  Jour. 

.torn  TRI   JOVnVAL   OV   TBS  FEAirXLIV  miTlTVTB. 

Notice  of  the  «  Architect, ^^  a  series  of  Original  Designs  for  Cottages. 
By  W.  H.  RanIett,  Architect. 

We  have  received  from  Mr.  T.  B.  Peterson,  No.  98  Chestnut  street, 
the  first  and  second  numbers  of  <<  the  Architect,  a  series  of  original 
designs  for  domestic  and  ornamental  cottages,"  by  Wm.  H.  Ranlett, 
Architect,  New  York. 

Each  number  of  this  work  contains  six  large  quarto  plates  of  build- 
ings; the  elevations  beifig  handsomely  executed  in  tinted  lithography, 
and  the  details,  with  the  specifications  and  estimates,  being  given  with 
great  minuteness.  The  designs  are  in  good  taste  and  the  price  of  the 
work  is  very  low,  being  only  fifty  cents  a  number,  five  of  which  will 
complete  a  volume.  We  are  pleased  with  the  evidences  of  the  awa* 
kening  of  a  new  interest  in  our  country  in  the  subject  of  domestic  ar- 
chitecture.  There  is  much  room  for  improvement  in  this  respect,  and 
the  idea  that  none  but  the  possessors  of  great  wealth  can  show  proofs 
of  good  taste  in  the  erectioh  of  their  dwellings  is  a  gross  fallacy.  The 
traveler  in  the  New  England  states  is  often  delighted  with  the  sight 
of  beautiful  houses,  which  are  real  ornaments  to  the  villages  in  which 
they  stand,  and  which  have  cost  less  than  the  ugly  and  mis-shapen 
erections  which  frequently  disfigure  our  towns  in  the  interior  of  Penn- 
sylvania. Such  publications  as  the  one  now  before  us  are  eminently 
worthy  of  patronage,  their  general  diffusion  will  do  good  in  many 
ways,  and.  white  they  add  to  the  demand  for  the  services  of  profession- 
al architects,  they  will  refine  the  taste  and  increase  the  knowledge  of 
practical  builders. 

EattRATA  IN  VOL.  XH. 
Pace  340,^Uoe  7  from  top,  for  ''ra^eous"  read  •*agu€Otu» 
•r     «       «  10  from  bottom,  lor  *W«du€^'  read  '^MMr«M0/> 
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Twentieth  Jinnual  Report  of  the  President  and  Directors  to  the 
Stockholders  of  the  Baltimore  and  Ohio  Railroad  Company* 

(CoatiDued  from  page  a) 

Hon.  Louis  McLakx^ 

President  Baltimore  and  Ohio  Railroad  Company : 

Dear  $Sr, — In  compliance  with  your  request,  I  have  the  honor  to 
submit  a  general  statement  of  the  operations  of  the  Baltimore  and 
Ohio  railroad  during  the  past  year. 

By  reference  to  the  reports  of  the  Superintendents  of  transportation 
and  machinery,  it  will  be  seen  that  there  have  been  transported  to 
and  from  the  several  points  on  the  main  stem,  193,916  tons  of  mer- 
chandize, and  280,264^  passengers,  showing  the  very  remarkable  in- 
crease in  the  former  of  52,509  tons,  and  in  the  latter,  of  77,806  pas- 
sengers over  the  year  previous.  This  increase  in  the  tonnage,  it  will 
be  observed,  has  occurred,  upon  the  most  part,  in  the  transportation 
of  miscellaneous  trade,  and  is  the  more  gratifying,  because  it  gives 
evidence  of  the  importance  attached  to  this  route  as  an  avenue  of 
communication  with  the  west,  even  in  its  present  unfinished  condition; 
and  connecting,  as  it  does,  with  a  most  imperfect  mode  of  transporta- 
tion between  Cumberland  and  the  Ohio  river. 

The  increase  above  alluded  to,  occurred  chiefly  between  the  months 
of  September  and  May  last.    The  great  drought  of  the  summer  of 
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lS45f  having  rendered  the  Pennsylvania  canals  very  inefficient  during 
the  last  autumn,  and  the  violent  effects  of  the  breaking  up  of  the  last 
winter  causing  them  to  be  almost  entirely  useless  until  a  late  period 
of  the  spring. 

This  large  amount  of  trade  thrown  thus  suddenly  upon  the  road, 
although  extremely  gratifying  in  many  respects,  produced  considera- 
ble embarrassment  on  account  of  the  inadequacy  of  the  motive  power 
and  cars  for  its  accommodation.  To  such  an  extent,  indeed,  at  one 
period,  did  this  embarrassment  exist,  that  for  a  short  time  it  was  found 
absolutely  indispensable  to  refuse  to  receive  merchandize  for  trans- 
portation, the  depot  being  crowded  to  its  full  capacity,  and  the  for- 
warding houses  at  Cumberland  being  unable  to  procure  wagons  in 
sufficient  numbers  for  its  prompt  despatch. 

It  will  be  readily  perceived,  that  in  the  effort  to  accommodate  such 
a  trade,  both  the  locomotives  and  cars  were  pushed  to  their  utmost 
capacity,  and  indeed  beyond  what  would,  under  other  circumstances, 
have  been  considered  consistent  with  a  proper  economy  in  regard  to 
repairs.  It  not  unfrequently  happened  that  the  engines,  after  per- 
forming their  duty  during  the  day,  had  necessarily  to  be  repaired 
after  night,  in  order  that  they  might  be  ready  for  use  the  next  morn- 
ing— ^a  system  altogether  too  expensive,  and  too  imperfect  to  be  al- 
lowed, except  under  such  circumstances  as  then  existed.  But,  under 
this  state  of  affairs,  it  became  the  duty  of  the  board,  to  endeavor  to 
procure,  at  as  early  a  day  as  possible,  an  increase  of  power  and  cars; 
and  they  accordingly  directed  the  committee  of  transportation  and 
machinery,  by  resolutions  of  the  3d  December,  1845,  March  11, 1846, 
April  8, 1846,  and  June  10, 1846,  to  procure  six  locomotives  of  the 
largest  class,  and  three  of  the  second  class ;  and  also  to  cause  to  be 
constructed,  in  the  Company's  shops,  one  locomotive  of  the  largest 
class,  and  one  of  the  second  class ;  30  iron  coal  cars,  20  house  cars,  42 
gondola  cars,  and  20  stock  cars. 

The  board,  under  a  report  and  resolution  of  the  committee  of  trans^ 
portation  and  machinery,  on  the  8th  July  last,  have  further  authorized, 
in  view  of  the  probable  increase  of  the  trade  during  the  year  1847, 
contracts  to  be  made  for  five  first  class  engines,  and  30  merchandize 
cars.  This  last  authority,  has  not,  up  to  the  present  moment,  been 
acted  upon,  except  in  regard  to  the  merchandize  cars,  which  are  now 
in  course  of  construction.  Whether  the  increase  in  the  coal  trade 
will  be  such  as  will  render  the  five  locomotives,  above  referred  to, 
necessary,  remains  to  be  ascertained,and  may  depend  upon  the  course 
the  Company  may  take  in  regard  to  that  subject.  Only  three  of  the 
engines,  above  referred  to,  have  been  delivered.  One  of  the  engines 
ordered  to  be  built  in  the  Company's  shops,  is  in  a  state  of  forward- 
ness, and  those  contracted  for,  will  be  delivered  in  the  course  of  this 
year.  Nearly  all  the  cars  ordered  have  been  completed,  and  are  in 
use  upon  the  road.  This  large  increase  of  machinery  and  cars,  ren* 
dered  further  accommodation  for  their  protection  at  the  Mount  Clare 
and  Cumberland  depots  indispensable ;  and,  under  the  recommenda- 
tion of  the  engineer  of  machinery  and  repairs,  the  board  authorized 
the  extension  and  erection  of  the  buildings  and  other  improvements 
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at  those  points,  under  resolutions  of  the  Uth  March,  and  13th  May 
last.  These  circumstances,  it  is  believed,  will  sufficiently  explain  the 
increase,  during  the  year,  of  expenditure  in  the  repairs  of  locomotives, 
the  cost  of  new  machinery,  and  of  expenditures  upon  depots  and  water 
stations. 

The  quantity  of  coal  brought  to  market  over  the  road  during  the 
year,  amounts  to  18,393  tons,  being  2373  tons  more  than  that  of  last 
year.  It  must  be  observed,  however,  that  of  this  quantity,  12,682 
tons  have  been  transported  since  May  last,  that  being  about  the  period 
when  several  of  the  coal  companies  in  Allegheny  county  commenced 
their  opeiations.  The  contract  with  the  New  York  and  Maryland 
Iron  and  Coal  Company,  to  which  reference  has  been  had  in  former 
reports,  having  been  abrogated,  and  that  Company  having  devoted 
its  capital  and  energies  to  the  manufacture  of  iron,  the  quantity  of 
coal  received  from  them  during  the  year  has  been  very  inconsiderable. 

The  augmentation  of  the  trade,  and  the  occurrence  of  accidents  al- 
most daily,  which  involved  serious  derangement  of  the  machinery^ 
and  in  some  instances  the  loss  of  life  to  persons  engaged  upon  the 
trains,  necessarily  had  the  effect  of  calling  the  attention  of  the  board 
to  the  condition  of  the  road,  and  accordingly,  on  the  8th  of  October, 
1845,  a  resolution  was  adopted  directing  the  chief  engineer  to  take 
into  consideration  and  to  report  to  the  board,  a  system  for  the  gradual 
extension  and  improvement  of  the  road  from  Harper's  Ferry  towards 
Baltimore. 

Upon  this  resolution  the  chief  engineer  made  an  elaborate  report, 
in  which  it  was  satisfactorily  shown  that  the  cohdition  of  the  road  was 
such  as  to  require  its  re-construction.  The  comparative  merits  of  the 
plate  rail  and  the  edge  rail,  in  point  of  repairs  and  renewals  of  track, 
repairs  and  renewals  of  machinery,  and  expenses  upon  the  motive 
power,  are  very  fully  discussed,  and  the  advantsiges  are  shown  to  be 
most  decidedly  in  favor  of  the  edge  rail. 

The  following  table,  extracted  from  the  chief  engineer's  report,  will 
exhibit,  at  one  view,  the  cost  of  construction,  and  the  relative  expense 
of  maintaining  the  two  descriptions  of  track  under  different  amounts 
of  trade  : 
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From  the  preceding  tabular  statement  it  will  appear  that  if^  instead 
of  92  miles  of  plate  rail,  we  had  an  equal  number  of  miles  of  edge 
rail,  the  saving  under  the  probable  trade  of  the  present  year  of  116,- 
532  tons,  would  have  amounted  to  jSlS^SOS,  and  under  the  151,522 
tons  of  the  coming  year  to  030,173,  in  the  maintenance  of  way  alone. 
From  these  sums  there  should,  however,  be  deducted  the  annual  in- 
terest upon  that  part  of  the  capital  invested  in  the  present  plate  rail 
track,  which  would  be  sunk  by  the  substitution  of  the  new  track.  Of 
the  03500  per  mile,  the  estimated  cost  of  the  former,  about  01500 
would  be  realized  by  the  sale  or  use  of  its  materials,  leaving  02000 
per  mile,  on  which  the  interest  at  six  per  cent,  is  0120  per  annum  per 
mile,  and  for  92  miles  011,040,  which,  taken  from  018,308,  and  from 
030,176,  leaves  07268,  as  the  saving  for  1846,  and  019,136  for  that 
of  1847. 

These  results  are  founded  upon  estimates  of  the  average  wear  and 
tear  of  the  two  tracks  for  a  series  of  years  under  the  respective  amounts 
of  trade  assumed.  But,  in  fact,  while  the  plate  rail  .track,  if  continued, 
would  certainly  cost  the  sums  set  down  to  it  during  this  year  and  the 
next,  the  edge  rail  track,  if  now  laid  down  and  ready  for  use,  would, 
for  those  two  years,  cost  very  much  less  than  the  amounts  assigned 
to  it.  Indeed,  considering  the  perfectly  consolidated  character  of  the 
road  bed  upon  which  it  would  be  placed,  it  is  believed  that  for  the 
first  year  it  could  be  maintained  in  repair  for  0125  per  mile,  and  for 
the  second  year  for  0195  per  mile. 

In  confirmation  of  this  supposition,  and  in  support  of  the  above  es- 
timate of  the  repairs  and  renewals  of  an  edge  rail  track  like  that  west 
of  Harper's  Ferry,  under  the  several  amounts  of  trade  assumed,  may 
be  adduced  the  fact  that  the  H  rail  track,  of  which  there  are  19  miles 
east  of  Harper's  Ferry,  has  cost  an  average  of  about  0210  per  annum 
per  mile  to  maintain  it  since  it  was  laid  down,  Seven  years  ago,  and 
the  £1  rail  track  west  of  Harper's  Ferry  has  cost,  for  the  three  years 
of  its  duration,  about  0190  per  mile.  The  maintenance  of  the  Hrail 
track  of  the  Washington  branch  has,  in  nine  year?  experience,  cost 
about  0275  per  mile  per  annum.  The  saving  of  the  edge,  compared 
with  the  plate  rail,  would  then,  for  the  first  year,  be  032,200,  instead 
of  07268,  and  for  the  second  year,  044,344,  instead  of  019,136,  as 
just  stated. 

From  the  preceding  comparison,  founded,  it  is  firmly  believed, 
upon  the  safest  and  most  satisfactory  data,  furnished  by  the  ample 
experience  of  our  own  road,  and  substantiated  by  that  of  other  works, 
we  are  authorized  to  draw  the  conclusion  that,  if  at  this  date,  we  had 
a  new  edge  rail  track  instead  of  the  old  plate  rail  track  east  of  Har- 
per's Ferry,  we  should  have  saved  not  less  than  032,000,  during  the 
past  year,  in  the  cost  of  its  maintenance,  under  the  estimated  trade  of 
this  year. 

Again,  the  following  table  extracted  from  the  same  report,  will 
shew  the  probable  reductions  in  the  cost  of  working  the  road  between 
Baltimore  and  Harper's  Ferry,  due  to  the  substitution  of  an  edge  rail 
for  the  present  plate  rail  between  those  points: 
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From  the  summary  of  the  savings  under  the  four  heads  of  expendi- 
ture, above  considered,  it  is  seen  that,  with  an  edge  rail,  the  Company 
would  have  saved  in  the  operation  of  the  last  seven  years,  the  sum  of 
815,470;  and  that  with  such  a  rail,  they  would  have  saved  in  the 
working  of  the  road  during  the  past  year,  049,071 ;  and,  in  that  of  the 
year  following,  068,833,  flr/?era/towin^«'ar  per  cen/  interest  on  the 
cost  of  the  new  track.  And  if  interest  at  the  rate  of  0120  per  mile 
be  allowed  upon  the  sunken  capital  of  the  old  track,  if  it  were  now 
abandoned,  the  saving  would  then  have  been  for  the  present  year, 
038,031 ;  and  for  the  next,  057,193,  clear  of  all  dratobacks  whatever. 

And  if  we  look  no  further  in  estimating  the  repairs  of  the  new  track 
than  two  years  ahead,  the  saving  would  be  062,963  for  the  firsts  and 
082,401  for  the  second  year. 

This,  then,  is  the  result  of  the  balance  of  <<  advantages  and  disad-^ 
vantages,"  so  far  as  they  are  susceptible  of  being  estimated  in  money, 
upon  principles  and  data  which  are  demonstrably  true.  Under  these 
circumstances  the  board,  being  deeply  impressed  with  the  necessity 
that  the  road  should  be  repaired  in  the  most  substantial  manner,  on 
the  5th  of  January  last,  in  conformity  with  the  report  of  the  Commit* 
tee  of  Finance,  passed  the  following  resolution : 

<<  Resolved^  That  it  is  expedient  that  all  contracts  necessary  to  the 
immediate  re-construction  of  thirty  miles  of  the  road  be  made  without 
delay.'* 

In  conformity  with  this  resolution  contracts  were  entered  into  with 
the  New  York  and  Maryland  Mining  Company,  and  the  Covington 
Manufacturing  Company,  for  a  supply  of  iron,  and  the  whole  line  of 
the  road  to  the  extent  of  thirty  miles  was  put  immediately  under  re- 
construction. 

About  one-fourth  of  this  distance  has  been  completed,  and  it  is  con- 
fidently expected  that  the  remainder  will  be  ready  for  use  before  the 
1st  of  January  next. 

In  entering  upon  a  work  requiring  so  large  an  expenditure,  the 
Board  of  Directors  calculated  upon  raising  the  necessary  means  by  a 
sale  of  the  Company's  bonds  to  the  extent  of  one  million  of  dollars — 
and  they  accordingly  authorized  bonds  to  be  issued  to  that  extent. 
Efforts  were  made  both  in  this  coiuUry  and  Europe  to  that  effect,  but 
so  far  without  much  success.  It  is  hoped,  however,  that  the  mea- 
sures which  have  recently  been  adopted  by  the  board  will  have  the 
effect  of  placing  the  bonds  upon  very  high  ground  as  an  investment, 
and  of  insuring  for  them  a  ready  sale  in  the  course  of  the  coming  year. 

The  number  of  passengers  carried  over  the  Washington  road  du- 
ring the  year  was  157,156,  showing  an  increase  over  the  year  previ- 
ous of  53,568,  and  the  statement  of  the  revenue  shows  an  increase  of 
021,851*50  for  the  same  period. 

It  is  true  that  a  large  portion  of  this  increase  is  due  to  the  great 
number  of  passengers  which  passed  over  the  road  during  the  continu- 
ance of  the  national  fair  held  at  Washington  city  in  the  month  of  May 
last — but  a  comparison  of  the  receipts  from  the  road  independently  of 
this  consideration,  since  the  period  of  the  reduction  of  fare  in  the  month 
of  September,  1845,  will  show  a  manifest  and  decided  increase  over 
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the  corresponding  period  when  the  high  rates  were  charged,  and  the 
competition  with  the  stages  existed. 

The  condition  of  the  tracks  upon  this  road  is  entirely  satisfactory — 
the  cost  for  repairs  is  comparatively  light,  and  the  trains  proceed  with- 
out embarrassment,  and  with  but  little  interruption. 

During  the  last  winter  the  citizens  both  of  Virginia  and  Pennsyl- 
vania,  feeling  a  deep  interest  in  the  extension  of  the  road  to  the  Ohio 
river  through  these  States,  made  earnest  appeals  to  their  respective 
legislatures  for  the  right  of  way. 

In  Virginia  the  effort  resulted  in  nothing  more  than  some  slight 
modifications  of  the  law  passed  at  the  previous  session,  but  retaining 
the  roost  objectionable  features  in  full  force. 

In  Pennsylvania  a  law  was  passed  authorizing  the  Company  to 
pass  through  that  State,  which  is  exceedingly  embarrassing  in  many 
of  its  provisions,  and  moreover  is  made  to  be  dependent  for  its  vitality 
upon  the  failure  on  the  part  of  the  citizens  of  Philadelphia  to  subscribe 
the  sum  of  3,000,000  of  dollars  to  a  Company  incorporated  at  the  same 
session  to  construct  a  road  from  that  city  to  Pittsburg.  To  what  ex* 
tent  that  subscription  has  been  made  I  am  not  informed,  but  even  if 
it  should  fail  to  the  extent  required,  it  is  not  believed  that  the  law 
could  be  accepted  by  this  Company. 

Authority,  however,  was  conferred  upon  the  Pittsburg  and  Con- 
nellsville  Railroad  Company  to  extend  their  work  to  the  Pennsylvania 
line  upon  any  ot  the  waters  of  the  Youghiogeny  river,  and  it  is  un- 
derstood that  that  Company  is  about  to  prosecute  its  work  with  a 
good  degree  of  energy.  Should  it  succeed  in  accomplishing  its  object 
to  the  point  designated,  the  distance  between  its  terminus  and  that  of 
the  Baltimore  and  Ohio  Railroad  at  Cumberland,  will  be  so  short,  as 
to  render  the  connexion  between  the  two  works  entirely  practicable. 

When  this  is  accomplished,  a  continuous  line  of  railroad  between 
Baltimore  and  Pittsburg  will  be  established,  throwing  open  the  fertile 
districts  of  Pennsylvania  through  which  it  will  pass,  and  bringing  the 
counties  bordering  even  upon  the  great  lakes  to  pour  their  tribute  of 
commerce  and  wealth  into  the  lap  of  our  own  city. 
I  remain,  very  respectfully. 

Your  obedient  servant, 

Samx7£L  Jones,  Jr. 

Baltimore,  Oct.  1th,  1846. 
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(B.) 

Statement  of  the  Revenue  and  Expenses  of  the  Baltimore  and  Ohio 
Railroad  Company^  on  account  of  the  Main  Stem  of  the  road 
for  the  year  ending  the  30th  September^  1846. 


The  amount  received  for  the  transportation  of  Passengers,  Mails, 
and  Merchandize,  for  the  year  ending  the  30th  September,  1846, 
has  been       .... 

And  the  amount  from  the  Coal  Trade,  inclasive  of  a  debt  of  $13,- 
627*69  due  by  the  New  York  and  Maryland  Iron  and  Coal  Com- 
pany, is  .        .  .        . 

Making  an  aggregate  of 

And  the  Expenses  for  the  same  period,  have  been  the  following, 
viz: — 

Expenses  of  Transportation,  including  Fuel,  Salaries 
of  the  Superintendent,  Agents,  Conductors,  &c.. 

Repairs  of  the  Road, 

Repairs  of  Locomotives, 

Repairs  of  Passenger  Cars, 

Repairs  of  Burden  Cars, 

Repairs  of  Bridges, 

Repairs  of  Depots, 

Repairs  of  Water  Stations, 

Watching  Bridges  and  Pumping  water  at  Water  Sta- 
tions, .       .  .       . 

Office  and  Incidental  Expenses,  including  Salaries, 
House  Rent,  Fees  to  Counsel,  &c.,  &c.. 


$146,057-91 
116,163-49 
66,051-17 
18,682-48 
29,950-66 
68,139-73 
10,742-71 
2,119-76 

9,675-81 

7,35616 


Making  an  aggregate  of  Expenses  of 

And  shewing  the  net  earnings  of  the  road  to  be 


$838,375-39 
66,939-83 


895,315-22 


454,839-88 


$440,475-34 
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EXTRACT  FROM  TABLE  C. 

Receipts  and  Expenses. 

Received  for  the  ConveyaDce  of  Passengers^    .                     «  %  333,447*51 

"           "      Transportation  of  Tonnage,               .  446,26600 

"              "                U.S.  Mail,                       .  43,210^)0 
**          **     Use  of  Main  Stem  to  Relay  House  by  Passengers 

Washington  Branch,        .                      .  35,132-85 

"           "      Use  of  Main  Stem  to  Relay  House,  Tonnage,  18,28918 

"           "      Tolls  upon  Harper's  Ferry  Viaduct,  1,551-23 

"           ''      Use  of  Cars  on  Winchester  and  Potomac  Railroad,  3,790-76 

881,687-53 
To  which  add  amount  of  debt  due  by  Maryland  and  New  York  Iroa 

and  Coal  Company,  .  .  13,627-69 


And  we  have  amount  of  Revenue  as  shown  by  Secretary's  State- 
ment B,        •  •  •  . 

Expended  for  Conveyance  of  Passengers  and  Mails,  $109,954*82 
"       /'  Transportation  of  Tonnage,  319,145*46 


895,315-22 
429,100-28 


Showing  the  net  Revenue  to  have  been  466,214*94 

To  which,  in  order  to  $h^  the  same  resvUs  as  exhibited  by  Statement 

B,  in  the  20th  Jhmual  Rqwrt  of  the  Baltimore  and  Ohio  RaU- 

road  Company: 
Add  cost  of  Repairs  of  Coal  Cars,  which  item  is  included  under  the 

head  of'  Coal  Trade,^'  in  the  Secretary's  statement,  2,530-93 

And  amount  of  decrease  in  value  of  Materials  on  hand  for  Repairs  of 

Bridges  and  Passenger  Cars,  •  •  714-54 


And  deduct  for  permanent  improvements  to  Bridges,      1 23,381*56 
''  "         "  "  Locomo- 

tives and  Tenders,  .  4,365.03 

''  ''  increased  value  of  Materials  on  hand 

for  Repairs  of  Railway  and  Burden  Cars,  1,238*48 


469,460-41 


Surplus  same  as  shown  by  statement  B,  above  referred  to 


28,985*07 
$440,475*34 


Remarks. — Besides  the  tonnage  transported  as  above,  and  for  which 
the  Company  have  received  pay,  there  have  been  hauled  of  materials 
for  repairs  of  railway  and  bridges, -and  of  fuel  for  locomotives,  &c., 
equivalent  to  1,649,704  tons  one  mile;  which  amount,  if  added  to  the 
14,614,986  tons  hauled  one  mile  by  locomotives,  as  above  stated,  and 
their  sum  divided  by  the  number  of  miles  run  by  locomotives  with 
tonnage  trains,  will  show  the  average  net  load  of  each  engine  to  have 
been  31  i  tons,  which  is  2-3  tons  greater  than  the  average  of  the  pre- 
vious year. 

There  have  been  carried  over  the  Winchester  and  Potomac  Rail- 
road, in  the  cars  of  this  Company,  equivalent  to  596,947  tons  one  mile. 
The  average  number  of  passengers  in  each  train  has  been  69. 
<<        <<        charge  for  the  transportation  of  tonnage,  3*021  cents 

per  mile. 
'*       «       charge  for  the  conveyance  of  passengers,  3-116. 
«       «        cost  for  repairs  and  renewals  of  locomotives,  7-753 
cents  per  mile,  run  with  trains. 
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The  average  charge  for  transportation^  exclusive  of  coal^  3*419  cents 
per  mile^  run  with  trains. 

The  average  cost  of  running  the  trains,  exclusive  of  horse  poiver 
in  the  streets  of  Baltimore,  has  been  59*8  cents  per  mile. 

The  average  cost  of  running  the  trains,  inclusive  of  horse  power  in 
the  streets  of  Baltimore,  has  been  64*4  cents  per  mile. 

The  expenditures  common  to  both  passenger  and  burden  traffic, 
have  been  divided  in  proportion  to  the  number  of  miles  run  by  loco* 
motives,  with  the  trains  of  each  description ;  the  greater  speed  of  the 
passenger  trains  being  considered  as  fully,  if  not  morethan,  equivalent, 
to  the  somewhat  greater  average  weight  of  the  tonnage  trains. 

James  Murrat, 
Engineer  ofMachinety  and  Repaire. 

(Tables  D,  E^  F^  omitted.) 


The  Gauge  Commission. 

A.nalyBla  of  Evidence  iciven  before  the  Royal  Commissioners  appointed  to  in<« 
vestigate  the  subject  of  the  dirersity  of  Railway  gauges. 

Continued  from  Page  14. 

Mr.  Edward  Bury :  Is  a  manufacturer  of  locomotive  engines,  and 
has  been  such  for  17  years.  The  heaviest  engine  made  by  witness 
has  not  exceeded  13  tons.  14-inch  cylinder  the  largest  yet  made  by 
witness ;  evaporating  surface  in  proportion  to  the  cylinder.  Length 
of  boiler  increased  from  8  feet  6  inches  to  11  feet  6  inches.  Space 
between  fore  and  hind  axle  very  considerably  increased ;  interval  7 
feet  6  inches.  Witness  considers  the  speed  now  attained  on  nar- 
row gauge  lines  as  great  as  is  consistent  with  safety.  The  securities 
for  the  rails  not  sufficient  to  justify  a  higher  rate  of  speed. 

The  transverse  sleeper  better  than  the  longitudinal.  There  is  a 
better  chance  of  keeping  the  transverse  right  than  the  longitudinal 
sleeper ;  there  is  a  great  deal  less  packing  with  the  transverse  sleeper 
than  the  longitudinal  sleeper ;  the  under  surface  of  the  longitudinal 
isleeper  is  too  great  to  admit  of  its  being  thoroughly  and  uniformly 
packed.  Greater  speed  can  be  obtained  on  broad  gauge  than  on 
narrow,  because  the  speed  depends  upon  the  ratio  of  the  stroke  to  the 
wheel,  and  on  broad  gauge  a  longer  stroke  and  larger  wheel  can  be 
had.  The  narrow  gauge  trains,  however,  can  travel  faster  than  is 
necessary  or  safe.  If  the  Midland  Counties  were  changed  to  broad 
gauge,  the  inconvenience  to  the  London  and  Birmingham  Company 
would  be  so  great  that  they  would  be  compelled  also  to  change  to  broad 
gauge.  Does  not  consider  the  rigidity  of  the  rail  essential  to  safety 
at  high  velocities ;  it  would  be  better  with  a  moderate  elasticity  in  it. 
The  best  part  of  the  Liverpool  and  Manchester  Railway,  and  the 
most  easily  maintained,  is  that  which  occurs  at  Chat  Moss,  which  is 
always  elastic.  The  most  difficult  part  to  maintain  on  the  Liverpool 
and  Manchester  line  was  that  which  went  through  Olive  Mount, 
which  is  on  a  stone  foundation.    They  have  been  obliged  to  take  the 
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stone  ont  for  a  considerable  depth  under  the  rails  and  fill  it  np  with 
ballast.  The  engineer  of  the  Bolton  and  Manchester  line  was  anxious 
to  make  that  line  perfectly  rigid.  He  built  a  continuous  wall,  and  put 
upon  it  a  T  rail ;  but  that  did'not  stand  at  all ;  it  knocked  everything 
to  pieces ;  it  was  always  out  of  order,  and  they  have  been  obliged  to 
change  it  The  rail  itself  ought  to  be  rigid,  and  the  foundation  on 
which  it  is  placed  should  be  elastic.  Does  not  think  any  of  the  rails 
that  have  hitherto  been  laid  are  heavy  enough.  Has  no  knowledge 
of  the  feeling  of  proprietors  in  the  mineral  districts  with  respect  to 
broad  or  narrow  gauge,  but  considers  that  the  narrow  gauge  is  mare 
suitable  to  their  traffic,  because  the  curves  can  be  made  sharper  than 
on  broad  gauge,  and  bring  them  closer  to  the  pit's  mouth.  Prefers  a 
wider  gauge  than  4  feet  8)  inches,  which  witness  believes  too  narrow 
for  the  engines  and  carriages  and  machinery  working  on  the  rails.  6 
or  8  inches'  additional  width  would  be  amply  sufficient.  Does  not 
at  present  use  outside  cylinders,  but  some  are  now  being  made.  Can 
get  sufficient  power  on  the  narrow  gauge,  but  a  more  convenient  and 
accessible  machine,  with  greater  range  and  capability,  could  be  con* 
structed  with  a  little  additional  width  of  rail.  If  witness  had  to  de- 
termine on  the  gauge  for  a  country  having  no  railway,  should  cer- 
tainly not  adopt  the  4  feet  8i  inch  gauge.  Would  not  adopt  the  7 
feet  gauge.  Should  adopt  an  intermediate  gauge,  as  preferable  for 
engines,  carriages,  and  wagons.  Strength  of  passenger  carriages  on 
London  and  Birmingham  Railway  considerably  increased,  weighing 
10  or  12  cwt.  more  than  when  the  line  was  first  opened;  this  increas- 
ed strength  essential  to  public  safety  as  well  as  to  the  durability  of  the 
carriage.  Reserve  fund  appropriated  to  purchase  of  new  engines. 
Stock  deteriorated  within  the  last  half  year  in  consequence  of  being 
compelled  to  run  the  engines,  &c.,  longer  without  the  usual  repairs,  on 
account  of  the  heavy  traffic  on  the  line. 

Stock  of  Great  Western  Company  valued  at  de534,000 ;  of  the  Lon- 
don and  Birmingham  at  je275,000,  the  latter  doing  the  most  work ; 
difference  accounted  for  by  inferior  size  and  expense  of  engines  on 
London  and  Birmingham  line.  With  the  additional  stock  the  ex- 
penses will  come  nearer  the  expenses  of  the  Great  Western  Company. 
The  175  miles  now  worked  with  the  original  stock  of  the  line.  They 
have  93  engines  and  one  borrowed  from  another  Company. 

Accidents  from  breaking  of  axles  of  rare  occurrence ;  not  one  car- 
riage axle  broken  within  the  last  five  years,  and  very  few  engine 
axles.  The  fracture  of  axle  usually  occurs  in  the  journal ;  outside 
the  wheel  in  the  carriages,  and  inside  the  wheel  in  the  engines.  En- 
gines frequently  run  some  distance  with  a  broken  axle ;  have  never 
had  one  so  crippled  as  to  be  unable  to  get  home ;  some  have  even 
taken  out  trains  with  a  broken  axle.  The  train  taken  off  the  line  from 
broken  axle  in  only  one  instance,  when  the  front  axle  of  the  engine 
broke.  Increased  length  of  engine  gives  increased  steadiness.  Messrs. 
Sharp  are  manufacturing  an  engine  with  18-inch  cylinders;  the  cylin- 
ders are  not  placed  outside  the  wheels,  but  inside,  so  that  there  is  room 
for  two  18-inch  cylinders  with  the  narrow  gauge  to  be  constructed  in- 
side the  wheel,  with  the  crank  shaft.    Impossible  to  say  what  load  an 
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engine  can  be  made  to  take  on  narrow  gauge,  but  considers  that  for 
.the  ordinary  traffic  of  the  country^  an  engine  on  narrow  gauge  may 
be  made  of  sufficient  power  to  take  at  high  speed  both  passenger  and 
luggage  trains.  Present  luggage  engine  on  London  and  Birmingham 
line  too  small.  Luggage  trains  often  worked  with  several  engines. 
The  heaviest  luggage  train  on  this  line  was  a  train  of  112  or  116 
wagons,  making  upwards  of  600  tons  ^  for  this  train  four  engines  were 
used. 

Long  trains  much  impeded  by  high  winds.  Has  seen  the  trans- 
verse sleepers  pushed  out  of  their  places,  sometimes  twisted  like  the 
letter  S,  by  the  expansion  of  the  rail ;  this  has  occurred  when  suffi- 
cient allowance  was  not  made  between  the  rails  for  expansion.  Aver- 
age speed  of  express  trains  on  London  and  Birmingham  line  43)  miles 
an  hour,  including  stoppages.  They  now  use  13-inch  cylinders;  some 
of  their  engines  for  the  express  trains  have  been  altered,  by  increasing 
the  size  of  the  boilers,  an  additional  inch  to  the  cylinders,  and  three 
inches  to  the  wheel.  Does  not  think  it  safe  to  run  a  small  train  very 
fast ;  should  prefer  more  weight  on  the  engine  to  make  it  run  steadier; 
when  any  of  the  royal  family  are  on  the  line,  always  put  more  car- 
riages on  than  are  required  for  passengers,  in  order  to  steady  the 
train.  Has  frequently  traveled  by  express  train  on  London  and 
Birmingham ;  there  is  very  little  oscillation ;  thinks  the  express  train 
steadier  than  any  other  because  it  is  better  screwed  up;  everything  is 
in  higher  order.  Outside  cylinders  not  yet  tried  on  this  line ;  they 
were  tried  on  the  Liverpool  and  Manchester  and  condemned ;  the 
oscillatory  motion  objected  to;  the  boilers,  however,*  were  shorter  than 
they  are  at  present ;  there  was  a  greater  tendency  to  the  yawing  mo- 
tion. Decidedly  objects  to  the  use  of  carriages  with  shifting  wheels 
on  account  of  the  difficulty  of  keeping  the  securities  always  right. 
Experiments  have  been  made  in  the  United  States  to  allow  wheels  to 
adjust  themselves  on  curves ;  they  were  soon  abandoned,  it  being  im- 
possible to  keep  them  in  order.  A  very  small  increase  on  the  narrow 
gauge  would  affi>rd  great  accommodation  in  the  construction  of  the 
engine.  The  difficulty  of  oiling  and  cleaning  the  narrow  gauge 
engines  a  very  great  inconvenience,  and  can  only  be  felt  by  engine 
makers.  They  require  more  space  for  the  tube  of  boiler,  and  a  larger 
fire-box. 

Mr.  Benjamin  Cubitt :  Does  not  think  an  equal  power  can  be  ob- 
tained on  narrow  as  on  broad  gauge.  The  narrow  gauge  does  not 
allow  width  enough  to  get  a  fire-box  large  enough,  and  is  cramped 
for  width  in  getting  strength  for  the  working  parts  of  the  engine. 
Thinks  it  impossible  to  make  so  effisctive  a  boiler  for  narrow  as  can 
be  made  for  broad  gauge. 

Has  not  particularly  considered  the  relative  advantages  and  disad- 
vantages of  outside  or  inside  cylinders.  There  are  about  half-a-dozen 
outside  cylinders  upon  the  lines  of  which  witness  is  superintendent. 
Total  stock  of  engines  about  120 ;  all  but  16  on  6  wheels.  The  Dover 
Company  have  ordered  a  large  number  of  outside  cylinders.  Has 
ridden  a  good  deal  upon  the  outside  cylinder  engines.  At  first  they 
travel  as  steadily  as  the  inside  cylinders,  till  they  have  been  at  wock 
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eight  or  ten  weeks,  and  then  they  begin  to  get  side  play  and  oscUIate 
a  good  deal.  This  motion  increases  with  the  wear.  The  repairs 
npon  outside  cylinder  engines  are  not  more  costly  than  upon  inside 
cylinder  engines. 

The  repairs  required  on  the  outside  cylinder  engines. 
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In  the  narrow  gauge  inside  cylinder  engine  there  is  scarcely  suffi- 
cient space  for  the  necessary  repairs  and  cleaning ;  there  is  also  a  diffi- 
culty in  the  outside  cylinder  to  get  at  the  bearings,  both  to  oil  and  to 
clean  them,  without  lifting  the  engine.  As  a  locomotive  engine- 
maker,  is  in  favor  of  a  gauge  of  5  feet  3  inches.  There  is  at  the  New 
Cross  station  a  new  engine  of  great  power  made  by  Bodmer ;  he  has 
taken  out  a  patent  not  only  for  locomotives,  but  for  steam  engines  in 
general,  for  what  he  calls  a  compensating  engine,  as  it  works  with 
two  pistons  in  one  cylinder,  so  that  the  connecting  rods  pull  and  thrust 
at  the  same  time,  which  takes  the  strain  off  all  the  other  parts  of  the 
engine,  except  between  the  cylinder  and  the  crank.    The  length  of 
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the  boiler  Is  10  feet,  the  cylindrical  part  of  the  boiler.  The  fire-box 
is  as  large  as  it  can  be  got  to  suit  the  gauge.  This  engine  has  beea 
tested  against  other  engines  and  found  more  powerful  than  any  other 
with  one  pair  of  driving  wheels,  because  it  is  a  larger  engine,  with  a 
larger  boiler,  and  larger  cylinder;  the  cylinders  are  16  inches  in 
diameter,  and  the  stroke  is  equal  to  a  30-inch  stroke,  being  four  7S- 
inch  cranks.  It  has  taken  38  carriages  upon  an  incline  of  16  feet  a 
mile,  about  4i  miles  long,  at  about  20  miles  an  hour,  with  a  gross  load 
of  about  150  tons. 

Cannot  accurately  ascertain  the  comparative  locomotive  cost  of 
working  goods  trains  and  passenger  trains  upon  this  line,  the  accounts 
not  being  separately  kept 

Locomotive  Expenses  qf  the  Brighton,  Croydon,  and  Dover  Rail- 
ways, compared  toith  the  Oreat  Western  Railway  Company,  for 
the  half-year  ending  December,  1844. 


Great  Western  Raflway 

Brighton,  Croydon,  and 

Company. 

Dover  Locomotive    Co. 

Passengers. 

Goods. 

Passengers. 

Goods. 

Number  ofenfirines  and  ten- 

ders belonging:  to  the  Go's. 

102 

22 

83 

14 

Number  ai  work  duriog  the 

half-year, 

96 

22 

77 

14 

Number  of  engines  in  steam 

each  day, 

35 

11 

25 

7 

Average  number  of  miles 
run  during  the  half-year, 

7590 

8720 

6555 

6252 

Passengers  and  Goods. 

Average  cost  per  ton  per 

mile, 

0*15d. 

0-05d. 

0*182d. 

Average  weight  of  coke 

lb. 

lb. 

lb. 

per  ton  per  mile, 

0*56 

0-23 

0-587 

Average  quantity  of  coke 

used  per  mile  run, 

34-27 

61-99 

34'93 

Avera^  cost  of  repairs,  in- 

cludmg  general  charges 

per  mue. 

2*8^. 

2-61d. 

3*81d. 

Average  cost  of  coke  per 

mile  run, 

3*88 

5-86 

4*87 

Average  cost  of  wages  per 

mile  run. 

1-39 

1-44 

1'49 

Total  cost  per  mile  ran, 

9-90 

1207 

11-12 

8* 


Digitized  by  CjOOQIC 


90 


Civil  Engineering. 


Dimensions  of  two  engines  on  Brighton^  Croydon^  and  Dover 

Railway. 


Diameter. 

Length. 

Depth. 

Breadth. 

Stephenson^B  En^ne, 

Sue  WheeU. 

Passenger  E nomine,  Link 

motion: 

Ft.  In. 

Ft.  In. 

Ft.  In. 

Ft.  In. 

Cylindrical  part  of  boil- 

er. 

3    0 

12    6 

Outside  fire-box, 

3    8 

7    8 

3    8 

Inside  fire-box, 

3    0 

4    li 

3    0 

Smoke  box, 

3    0 

3    Si 

Tubes.  160, 

0    1) 

13    Qi 

Chimney, 

1    2 

Cylinders,  1  foot  10  in. 

stroke, 

1     3 

Driving  wheels, 

5    6 

8harp*9  Eneine^  Six 

Passenger  Engine: 

Cylindrical  part  ofboii- 

er. 

3    6 

8    0 

Outside  fire-box, 

3    8 

7    lOi 

4    2 

Inside  fire-box. 

3    0 

4    0 

3    7 

Smoke  box, 

2    li 

4    3 

Tubes,  98, 

0    2 

8    6 

Chimney, 

1     \i 

Cylinders,  Ifl  6  id.  Bt'ke 

1    2 

Driving  wheels, 

5    6 

Stephenson 

44 

Sharp, 

8 

Bury, 

23 

Bury, 

39 

Distance  from  Centre  to  Centre  of  leading  andfollotoing  •Sxks. 

Six  wheeled,  Passenger  Engine  1 0  feet  3}  in. 

Ditto,  ditto  11         3$ 

Four  wheeled,    ditto  7        2 

Ditto,  coupled  7        8 

The  passengers  of  an  ordinary  train  of  10  or  12  carriages  could  not 
be  changed  from  one  train  to  the  other  under  20  minutes.  With  enr 
gines  on  narrow  gauge,  even  with  outside  cylinders,  there  is  more 
difficulty  in  getting  access  to  the  axles  to  clean  and  oil  them  than  in  the 
broad  gauge.  This  difficulty  of  oiling  the  axle  depends  upon  the  cir- 
cumstance of  the  cylinders  being  outside,  and  not  upon  the  breadth 
of  the  gauge»  It  is  easier  to  do  this  with  the  wide  gauge  engines ;  on 
4he  crank  axles  the  bearing  is  taken  on  the  outside  of  the  wheels ;  on 
the  four-wheeled  engines  the  bearings  are  inside  bearings,  and  there  is 
a  difficulty  in  getting  the  men  to  keep  those  bearings  clean.  If  the 
gauge  were  increased  from  4  ft.  8)  to  5  ft.  3,  the  weight  of  the  engines 
would  be  increased  from  15  cwt.  to  a  ton.  Average  weight  of  engines 
on  South  Eastern  Railway,  about  14  tons ;  on  Great  Western  about 
17  tons.  Considers  that  the  general  construction  of  the  roads  will 
admit  of  heavier  engines  being  placed  upon  them. 
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Weight  of  rail  upon  the  South  Eastern  line  85  lbs.  a  yard.  The 
bearings  average  3  feet  apart  upon  a  cross  sleeper.  The  sleepers  are 
triangular,  they  are  four  triangles  cut  out  of  a  13-inch  square. 
The  rails  are  fastened  to  chairs  with  wooden  keys ;  and  the  chairs  are 
fastened  to  the  sleepers  by  wooden  treenails.  The  boilers  on  the  Great 
Western  are  not  much  larger  than  those  upon  the  Brighton  line.  If 
witness  had  the  control  of  the  engines  of  the  Great  Western,  should 
certainly  make  larger  boilers.  There  is  room  to  get  sufficient  strength 
and  cranks,  with  inside  cylinders ;  but  the  engine  and  the  boiler  have 
to  be  raised,  which  is  a  great  objection.  Would  like  to  have  the 
cranks  more  separated,  and  keep  the  boiler  still  the  same  height.  To 
give  the  cranks  strength,  obliged  to  make  the  bearings  shorter  to  get 
room  for  the  cranks.  The  thickness  of  the  side  of  the  crank,  which 
is  perpendicular  to  the  axis,  4  inches ;  some  4i.  Does  not  think  it 
necessary  to  make  that  thicker ;  the  great  advantage  would  be  in  get- 
ting the  bearings  longer.  The  eccentrics  are  reduced  as  much  as  pos- 
sible. When  they  are  very  short  bearings,  they  are  apt  to  heat  and 
get  dry ;  then  they  cut  away  the  journal,  and  it  is  reduced  and  made 
weaker.  With  the  present  construction  of  the  South  Eastern  Rail- 
way, should  venture  to  increase  the  speed  by  having  much  more 
powerful  engines.  The  quickest  train  is  upon  the  Brighton  line, 
which  runs  from  Brighton  to  London  in  an  hour  and  a  half;  that  is 
50h  miles,  stopping  once  five  minutes.  The  distance  is  often  run  in 
an  hour  and  a  quarter ;  some  parts  of  the  distance  cannot  be  run  at 
40  miles  an  hour,  on  account  of  the  gradients ;  and  other  parts  have 
to  be  run  at  more  than  that  speed,  in  order  to  keep  the  time.  There 
are  120  engines  for  the  three  Companies,  working  166  milas.  This 
includes  the  Dover,  Brighton,  and  Croydon,  and  two  miles  of  branch 
to  the  Bricklayers'  Arms,  and  the  branch  to  Maidstone. 

William  Cubitt,  Esq. :  The  limit  to  safe  speed  on  narrow  gauge 
lines  is  the  want  of  evaporating  surface  and  space  for  the  fire-boxes, 
the  want  of  solidity  and  perfection  in  the  road,  the  want  of  base  for 
engines  or  carriages,  the  want  of  greater  strength  in  the  rails,  and 
greater  security  in  connecting  them  with  sleepers ;  many  accidents 
have  been  caused  by  attempting  to  go  too  fast  upon  a  bad  road.  And 
that  danger  is  very  much  increased  by  increased  velocity.  A  speed 
of  15  or  20  miles  an  hour  may  be  safely  attempted  on  a  bad  road, 
while  double  that  speed  would  throw  engines  and  carriages  off  the 
line  of  road.  Attention  to  the  state  of  the  road  has  nut  kept  pace 
with  the  improvement  in  the  driving  machine.  Before  increased 
speed  is  attempted  that  particular  should  be  attended  to.  The  per- 
fection of  the  permanent  way  has  been  less  thought  about  tlian 
almost  any  other  part  of  railway  mechanism,  and  that  is  the  basis 
upon  which  it  all  rests.  Does  not  think  that  the  speed  might  be  in- 
creased, without  a  corresponding  increase  of  danger  to  the  traveler, 
by  adding  to  the  width  of  the  narrow  gauge ;  considers  the  narrow 
gauge  wide  enough  for  safety  at  almost  any  practicable  speed,  but 
not  wide  enough  to  get  the  most  perfect  machinery  for  speed.  An 
addition  of  6  or  8  inches  over  the  present  narrow  gauge  is  wide 
enough,  perhaps,  for  all  practical  purposes  of  machinery  of  locomotive 
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engines  and  carriages.  A  gauge  of  about  6  feet  would  be  the  best. 
Has  often  heard  that  an  increase  of  gauge  would  involve  the  necessi- 
ty for  widening  the  tunnels ;  does  not  concur  in  this  opinion ;  if  the 
size  of  the  largest  loads  is  not  altered^  nothing  need  be  altered  but  the 
gauge.  Does  not  think  that  if  they  had  carriages  upon  a  wider  gauge, 
they  would  wish  to  carry  larger  loads ;  in  railway  operations  would 
rather  adopt  the  same  width,  making  the  vehicles  of  greater  lengthy 
which  would  produce  greater  safety  and  greater  convenience  than  by 
shortening  them,  so  as  to  produce  greater  width  and  greater  height 
The  adoption  of  a  wider  gauge  in  tunnels  would  not  restrict  the  room 
for  workmen,  asregards  trains  passing;  the  wheelsare  always  far  inside 
the  outside  of  the  trains,  and  so  they  would  be  with  the  6  feet  gauge, 
because  the  loads  are  8  feet ;  the  only  difference  would  be  that  the 
two  inner  rails  would  be  nearer  to  each  other,  and  the  two  outer  rails 
would  be  nearer  to  the  walls ;  the  centre  of  gravity  would  be  the 
same  if  the  loads  were  no  higher. 

An  increase  of  the  width  of  gauge  would  not  render  it  imperative 
to  have  a  corresponding  increase  of  the  radius  of  the  curves.  An 
increase  of  the  gauge  would  not  render  necessary  a  corresponding  in- 
crease of  the  height  of  the  driving  wheel.  Does  not  think  that,  in 
reference  to  the  number  of  miles  run  on  the  broad  gauge,  and  the 
number  of  miles  run  on  the  narrow  gauge,  there  are  fewer  acci- 
dents on  the  broad  gauge  than  on  the  narrow.  The  superiority  of 
either  gauge  depends  not  upon  the  gauge,  but  upon  the  condition  of 
the  permanent  way.  Gradients  are  of  less  importance  if  the  road  is 
in  perfect  order.  Rigidity  in  a  road  is  preferable  to  elasticity  in  a 
road.  With  elastic  rails,' it  becomes  like  driving  over  a  series  of 
points.  If  there  be  any  elasticity  at  all,  it  is  best  to  have  it  in  the 
whole  road,  like  having  a  perfect  road  laid  upon  a  bog,  as  in  Chat 
Moss  or  any  other  soft  ground,  where  the  whole  railway  itself  could, 
in  a  very  great  length,  have  a  very  slight  elasticity.  There  is  less  cost 
in  the  repair  of  Chat  Moss  than  any  other  part  of  the  Manchester  and 
Liverpool  Railway,  on  that  account.  It  always  will  be  so  upon  soft 
ground.  If  you  have  a  good  permanent  way,  thick  enough  and  strong 
enough  in  hself,  and  lying  upon  a  substratum,  which  has  a  little  ten- 
dency to  elasticity,  it  is  most  easily  kept  in  repair.  Cross-sleepers  are 
better  than  longitudinal  sleepers  for  keeping  in  repair.  Any  sleeper 
of  a  proper  form  can  be  packed,  whether  it  lies  longitudinally  or  trans- 
versely. There  is  a  greater  length  of  bearing  to  be  obtained  upon  cross- 
sleepers  than  upon  longitudinal  sleepers.  If  we  were  to  have  a  rail- 
way laid  from  end  to  end,  all  upon  cross-sleepers,  there  would  be  a 
much  greater  length  of  bearings  than  upon  a  railway  where  it  is  all 
upon  longitudinal  bearings ;  and  the  greater  number  of  sleepers  we 
have  the  better  the  road  will  be. 

Is  not  aware  of  the  exact  Umits  of  contraction  and  expansion,  by 
cold  and  heat,  of  a  16-foot  rail;  has  known  the  road  lifted  up;  has 
known  it  bent  sideways  by  expansion  ;  has  never  had  time  or  oppor- 
tunity to  measure  it  exactly ;  it  is  a  difficult  thing  to  ascertain  what  the 
expansion  is  in  certain  cases  ;  it  can  be  done  best  off  the  line,  by  ascer- 
taining the  temperature  of  certain  lengths  of  bar  uniformly.    Expan- 
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sion  and  contraction  on  longitudinal  bearings  have  a  tendency  to  loosen 
the  screws  which  bind  the  rail  to  the  balk. 

Break  of  gauge  is  of  little  consequence  in  reference  to  passengers, 
but  becomes  a  great  difficulty  in  transferring  heavy  goods.  It  becomes 
a  matter  of  importance  to  devise  the  best,  cheapest ,  and  quickest  mode 
of  transhipment  from  one  gauge  to  the  other,  whether  it  be  by  re- 
moving the  goods  from  one  carriage  to  another  carriage,  or  by  moving 
the  body  of  one  carriage  on  to  another  set  of  wheels  by  mechanical 
power;  it  becomes  a  question  of  cost.  The  measure  of  the  inconve- 
nience is  the  cost  per  ton  to  do  it  quickly.  The  expense  of  construct- 
ing powerful  lifting  machines  of  little  importance  where  the  traffic  is 
large;  has  laid  out  ^130,000  to  save  about  a  halfpenny  per  ton 
upon  the  shipping  of  coals.  Could  put  up  apparatus  to  move  25  wag- 
ons in  one  minute,  or  in  a  couple  of  minutes,  requiring  the  employ- 
ment of  not  less  than  50,  nor  more  than  100  men.  The  cost  of  tran- 
shipment would  be  a  trifle  upon  a  long  line,  but  a  large  item  upon  a 
short  one.  It  is  perfectly  easy  to  make  wagon  frames  and  wagon 
bodies  for  a  large  trade  that  would  go  to  any  part  of  the  coimtry ; 
the  bodies  must  go  quite  through,  and  return  again ;  the  frames  would 
keep  on  their  own  lines,  and  the  wagons  would  simply  drop  into  them. 
There  would  be  no  difficulty  in  constructing  passenger  carriages  to 
move  in  the  same  way ;  if  there  is  traffic  enough  to  render  it  worth 
doings  there  is  no  difficulty  in  doing  it.  Cir.  Eng.  &  Arch.  Jour. 

(To  be  continued.) 


TmAZnUkTlS  lOm  THX  JOUBITIXi  OV  to  WMAXKUM  UIVriTOTB. 

Note  on  the  Measurement  of  fFater  delivered  through  large  (or 
wide)  Orifices.    By  M.  Mokin. 

I  propose  communicating,  successively,  to  the  Academy,  the  results 
of  the  experiments  made  by  me  in  1844  and  lS45,atthe  powder  mill 
of  Bouchet,  on  various  hydraulic  motive  powers;  either  by  order  of 
the  Minister  of  War  and  with  reference  to  the  powder  department, 
or  for  the  purpose  of  examining  questions  submitted  to  the  decision 
of  the  Academy  itself. 

In  experiments  on  hydraulic  motive  powers,  the  most  delicate  por<» 
tion,  and  that  most  subject  to  error,  is  the  measurement  of  the  quan- 
tity of  water  expended.  Local  circumstances,  forms,  or  shapes,  tht 
arrangement  of  flood-gates,  exert  on  that  quantity  great  influence, 
which,  as  yet,  has  been  too  little  studied,  and  the  inexact  appreciation 
of  which  has  frequently  led  the  most  conscientious  observers  into  se- 
rious errors,  to  which  may  be  attributed,  very  frequently,  the  manifest 
exaggeration  of  certain  results  announced  with  the  most  perfect  sin- 
cerity. 

In  order  to  place  myself  out  of  the  reach,  as  far  as  it  depended  on 
me^  of  such  errors,  and  to  establish  with  some  certainty,  or  at  least 
with  a  sufficient  approximation  to  it,  the  ratio  of  useful  efiect  produced 
by  the  motive  powers  submitted  to  experiment,  to  the  absolute  amount 
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of  water  expended,  I  endeavored  to  determine  upon  a  mode  of  mea- 
surement beyond  the  reach  of  controversy,  which  was  somewhat  dif- 
ficult 

For  this  purpose,  I  first  reflected  whether  I  could  measure,  with 
sufficient  exactness,  the  quantity  of  water  supplied  by  an  oversbot- 
wheei  flood-gate  fixed  at  the  head  of  a  canal,  or  race,  in  which  the 
motive  powers  to  be  subjected  to  experiment  were  to  be  placed. 

This  flood-gate  is  equal  in  width  to  the  head-race,  which  is  con- 
structed of  masonry ;  it  is  inclined  from  above  downwards  at  an  angle 
of  about  65  degrees  to  the  horizon ;  its  upper  edge  has  an  acute  angle 
up-stream,  and  is  rounded  off  down-stream;  it  is  0*08  m.  thick.  Two 
racks,  each  of  0*05  m.  wide,  reduce  the  clear  width  to  2*017  mu 

In  order  to  estimate  the  volume  or  quantity  of  water  that  >)assed 
over  this  flood-gate,  the  tail-race,  which  was  constructed  of  masonry, 
with  a  rectangular  section,  was  closed  below  by  a  vertical  dam  of 
plank,  in  which  were  made  three  openings;  to  these  were  fitted  wicket- 
gates  of  about  0*300  m.*  square,  of  thin  sheet  iron,  of  about  0*005  m.  in 
thickness,  sliding  in  front  of  the  orifices,  which  were  formed  with  sharp 
edges,  similar  to  those  made  use  of  in  the  experiments  of  Messrs.  Pon- 
celet  and  Lesbros.  These  small  sheet  iron  wicket-gates  were,  by 
means  of  screws,  worked  by  hand;  rods,  with  marks  showing  the  level, 
were  placed  in  front  of  the  oversbot-wheel  flood-gate  and  the  wicket- 
gates,  in  order  to  show  and  to  verify  the  invariabieness  of  the  levels. 

From  this  short  description,  it  may  be  readily  conceived,  that  by 
making  simultaneous  observations  at  the  overshot-wheel  flood-gate, 
and  at  the  orifices  with  thin  sides,  the  supply,  or  quantity  delivered, 
by  the  two  kinds  of  orifices  might  be  calculated,  by  means  of  the  Yeij 
precise  results  of  the  experiments  of  Messrs.  Poncelet  and  Lesbros, 
and  which  were  evidently  applicable,  with  all  desirable  exactness,  to 
the  case  in  question. 

But  these  experiments,  undertaken  on  canals  of  great  dimensions, 
which  had  vast  basins,  subject  to  the  efiects  of  the  winds,  and  whose 
level  it  was  difficult  io  regulate  perfectly  by  means  of  an  ordinary 
mill  flood-gate,  could  not  possess  a  degree  of  exactness  comparable  to 
that  of  experiments  made  under  more  favorable  circumstances.  In 
order  to  examine  into  the  whole  together,  and  to  disengage  the  results 
from  accidental  influences,  we  have  re-produced  them  by  a  graphic 
construction,  taking  the  values  of  the  charged  H,  on  top  of  the  flood- 
gate, as  abscissa,  and  those  of  the  coefficient  of  the  supply  or  delivery 
as  ordinates. 

In  examining  the  table  of  the  results,  and,  above  all,  the  curve  which 
represents  them,  it  is  seen  that  the  values  of  the  coefficient  of  the  sup* 
ply  or  delivery  increase  rapidly  with  those  of  the  charge  H,  on  the 
ground-sill  of  the  orifice,  from  H  wm  0*03  m.  and  0-04  m.  up  to  H 
0*10  m.,  a  term  beyond  which  they  still  continue  to  increase,  but  more 
and  more  slowly.  • 

*  The  metre^  which  is  the  measure  adopted  in  this  paper,  is  equal  to  39*371 
Enelish  inches. 

t  The  word  charge  throughout  this  paper,  is  inteoded  to  desisnate  the  depth  of 
water  on  top  of  the  flood-gate. 
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If,  to  compare  these  results  obtained  with  a  flood-gate  of  2017 m. 
in  width,  equal  to  that  of  the  head-race,  and  placed  in  the  before- 
mentioned  circumstances,  with  those  which  relate  to  a  flood-gate  of 
0-20  m.  wide,  to  complete  contraction,  we  determine,  by  means  of  the 
figure,  the  values  corresponding  with  the  charges  observed,  in  this 
last  case,  the  following  table  may  be  formed,  which  we  limit  to  the 
charges  with  which  we  have  operated  : 


Width  of  Orificea. 

Values  of  the  coefficient  m,  of  the  formula 

a  =  roLH%/2g'H, 

For  the  values  of  H  equal  to 

0-04  m. 

0-06  m. 

0-08  m. 

010  m. 

0-15  m. 

0-20  m. 

0-200  m. 
2017 

0-407 
0-264 

0-401 
0-355 

0-397 
0-418 

0-395 
0-448 

0-393 
0-469 

0-390 
0-482 

It  is  seen  that  for  small  charges,  this  flood-gate,  of  0*08  m.  thick, 
produces  a  notable  diminution  in  the  supply  or  delivery,  although  the 
contraction  may  be  nearly  annulled  on  the  vertical  sides  of  the  orifice. 
This  efiect  is  analogous  to  that  observed  by  Messrs.  Poncelet  and 
I^sbros  on  small  overfalls  passing  through  a  shute.  We  know,  in 
facty  that,  in  the  cases  in  which  the  contraction  is  nearly  null  on  the 
sides,  these  observers  found  the  following  values  aim  : 


Charges  on  the  upper 
side  of  the  overfall. 

Values  of  m. 

004  m. 
0-246 

0.06  m. 

0-271 

0-10  m. 
0-308 

015  m. 

0-21  m. 
0-324 

These  values,  which,  for  small  charges,  make  a  very  near  approach 
to  those  we  have  obtained,  show  that  the  diminution  of  the  supply  or 
delivery  depends,  in  both  cases,  on  the  same  cause,  on  the  resistance 
of  the  side  or  wall  of  the  flood-gate,  or  of  the  shute.  We  notice,  in 
fact,  that  in  small  charges,  the  fluid  vein  wets  and  follows  the  surface 
of  the  flood-gate ;  but  in  proportion  to  the  increase  of  the  charge,  this 
influence  of  the  sides  or  walls  diminishes,  and  soon,  indeed,  the  fluid 
vein  detaches  itself  completely  from  the  upper  edge,  which  is  sharp 
up-stream,  and  the  resistance  of  the  surface  of  the  flood-gate  ceases  to 
be  felt,  whilst  at  the  same  time  the  suppression  of  the  lateral  contrac- 
tion continues  to  exert  an  increasing  influence  on  the  augmentation 
of  the  supply  or  quantity  delivered ;  whence  it  results  that  the  co- 
efficient of  the  supply  or  delivery  increases. 

Such  is  the  natural  and  simple  explanation  that  may  be  given  of 
the  smallness  of  the  values  of  the  coefficient  of  the  supply  or  delivery 
for  the  small  charges,  and  of  their  magnitude  for  the  large  charges 
observed  in  our  experiments. 

Notwithstanding  the  care  taken  in  the  execution  of  these  experi« 
ments,  the  local  causes  and  circumstances  mentioned  did  not  permit 
us  to  approximate  nearer  than  ^th  or  ^^^^^  y  ^^^  ^^®  sketch  shows, 
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nevertheless,  by  taking  them  as  a  whole,  the  gradual  and  continual 
progress  of  the  increase  of  the  coefficient  of  the  supply  or  delivery, 
and,  until  new  and  more  precise  researches  are  made,  I  think  we  may^ 
in  applications  to  analogous  cases,  adopt  with  sufficient  accuracy  for 
practice,  the  values  deduced  from  the  sketch,  for  the  coefficient  of  the 
supply  or  delivery,  viz : — 

;  Charges  on  the  Sill  of  the  Over/ail, — in  metres. 

0-04,     005,     006,     007,     008,     0-09,     010,     012,     0-14,     0-16, 

018,     0-20. 

Values  of  the  Coefficient  m., — in  metres. 

0-264,      0-313,      0-335,      0-390,      0-418,      0-437,      0-448,      0-460, 
0-467,     0-472,     0-477,     0-482. 

These  values,  which,  for  charges  exceeding  0-10  m.,  are  much 
greater  than  those  which  have  been,  up  to  this  time,  adopted  for  simi- 
lar cases,  show  that  flood-gates,  arranged  like  that  made  use  of  by  us, 
which  is  the  case  with  many  horizontal  wheels,  deliver  more  water 
than  is  generally  admitted  to  be  the  case;  and  that,  in  experiments  on 
hydraulic  motive  powers,  we  are  liable,  for  want  of  a  good  method 
of  measurement,  to  estimate  the  supply  or  delivery  of  water  at  one- 
sixth  or  one-seventh  below  the  real  amount,  and,  on  the  other  hand, 
very  much  to  overvalue  the  useful  effect. 

It  would  therefore  be  desirable  that  new,  special  experiments,  on 
large  flood-gates,  of  the  proportions  most  in  use,  and  arranged  as  is 
most  customary,  should  be  made  with  proper  accuracy.  The  prepa- 
ration and  arrangement  of  the  necessary  apparatus  require  considera- 
ble outlay,  convenient  localities,  and  a  combination  of  means  and  cir- 
cumstances such  as  are  rarely  to  be  found,  and  these  difficulties  make 
us  regret  that  the  experiments  already  made  with  so  much  care  and 
precision,  by  order  of  the  Minister  of  War,  at  Metz,  at  the  expense 
of  the  Government,  from  1827  to  1834,  with  a  view  to  the  wants  of 
the  Artillery  and  of  the  Corps  of  Engineers,  should  not  yet  have  been 
published,  or  even  communicated  to  these  corps. 

Experiments  on  an  Orifice  with  the  Charge  on  the  Summit. 

Although  the  ensemble  of  the  results  obtained  with  the  overshot 
water-wheel  flood-gates,  enables  us  to  determine  with  sufficient  ex- 
actness, at  least  for  practice,  the  amount  of  water  actually  supplied  or 
delivered  in  the  experiments  proposed,  on  hydraulic  motive  powers, 
I  have  thought  it  best  to  make  use,  for  this  purpose,  of  an  orifice  with 
the  charge  on  the  summit,  so  that  the  height,  and,  consequently,  the 
area  of  the  orifice  remaining  the  same,  the  charge  on  the  centre,  being 
alone  exposed  to  slight  errors  of  measurement,  enters  into  the  calcu* 
latioD  of  the  supply  or  delivery,  but  as  under  a  radical  of  the  second 
degree,  and  the  influence  of  these  errors  diminishes  when  the  charge 
increases. 

For  this  purpose,  I  caused  to  be  made  on  the  same  race  or  canal, 
an  orifice  of  1496  m.  in  width,  the  vertical  sides  of  which  were  0'16m. 
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and  6*165  m.  from  the  sides  of  walls  of  the  canal^  and  as  the  movements 
or  risings  of  the  flood-gate  were  very  slight,  when  compared  with 
these  distances,  the  contraction  might  be  considered  as  nearly  complete 
on  these  sides,  as  well  as  on  the  upper  and  lower  sides. 

The  determination  of  the  actual  supply  or  delivery  by  this  orifice, 
was  made,  as  has  been  before  explained,  by  means  of  small  wicket- 
gates,  whose  greatest  opening  was  0-300  m. 

The  examination  of  the  results  obtained,  and  above  all,  their  graphic 
representation,  show  that  the  greatest  deviations  did  not  amount  to 
more,  and  were  almost  always  less  than  ^\j.th  of  the  ordinates  of  the 
curve  which  represents  them.  And  as,  for  experiments  on  hydraulic 
motive  powers,  such  an  approximation  is  quite  sufficient,  we  have 
been  able,  m  the  ulterior  calculations  of  the  supply  or  delivery  of 
water,  to  adopt  the  values  of  the  coefficient  of  the  supply  or  delivery 
deduced  from  this  very  curve. 

We  wish  it  to  be  observed  that,  in  our  experiments,  the  charges  on 
the  summit  of  the  orifices  having  been  comprised  between  0*050  m. 
and  0*180  m.  at  farthest,  and  that  this  dimension,  agreeably  to  the  ex- 
periments of  Messrs.  Ponceletand  Lesbros,  producing  an  influence,  at 
most,  of  only  ^^j  the  variation  of  the  coefficients  has  scarcely  depended 
on  any  thing  except  the  height  of  the  orifices. 

We  have  therefore  been  enabled,  in  accordance  with  this  remark, 
to  seek  to  compare  the  values  of  the  coefficient  of  the  supply  or  de- 
livery which  we  have  found,  with  those  which  have  been  determined 
for  equal  heights  of  orifices  of  0-20  m.  in  width,  by  Messrs.  Poncelet 
and  Lesbros,  and  we  have  thus  formed  the  following  table : — 


Nature  of  the  Orifices. 

Values  of  the  coefRcient  of  the  the- 
oretical supply  or  delivery  for 
heii:ht  of  orinces  of 

0-20  m. 

0*10  m. 

0-05  m. 

Orifice  of  0-200  m,  wide, 

«          1-496  m.    « 
Increase  owing  to  the  augmentation  of 
widthy 

Or 

0-592  m. 
0-675  m. 

0-083  m. 
•loom. 

0-611  m. 
0-679  m. 

0068  m. 
•100  m. 

0-630  m. 
0-727  m. 

0-097  m. 
•100  m. 

8-130 

10*000  ' 

7-530 

It  is  seen  that  the  width  of  our  orifice  appears  to  have  had  a  con- 
siderable influence  on  the  supply  or  delivery,  and  that  the  increase 
resulting  from  it  for  this  supply  or  delivery  has  varied,  in  the  cases  in 
qaestiou,  from  f\  to  y^. 

These  results  prove  liow  necessary  it  was  to  verify  beforehand  the 
exactness  of  the  formula  to  be  made  use  of  for  the  measurement  of 
the  supply  or  delivery  of  water,  since  differences  of  this  kind  might 
result  from  it. 

We  will  moreover  observe  that  these  results,  giving  amounts  of 
supply  or  delivery  much  greater  than  might  have  been  calculated 
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agreeably  to  the  rules  generally  admitted,  the  usefbl  effects  obtainea 
from  the'motive  powers  studied  in  the  experimeuts  of  which  we  have 
to  give  an  account,  will  be  diminished  in  the  same  proportion^  and 
that,  in  this  point  of  view,  our  results  will  be  less  favorable  to  them 
than  if  we  had  been  content  to  follow  the  ordinary  rules. 

The  experiments  on  motive  powers  will  be  the  object  of  subsequent 
communications. — (Jicademit  des  Sciences.  J 


AMERICAN  PATENTS. 


I4st  qf  American  Patents  which  issued  in  the  month  cf  January f 
1846, — with  ExemptiJicationSj  by  Charles  M.  Keller,  late  Chief 
Examiner  of  Patents  in  the  U.  S.  Patent  Office. 

I.  For  an  Improvement  in  the  Cam  Shelter;  Elijah  Converse,  Cin- 

cinnati,  Ohio,  January  7. 

In  this  machine,  the  com  is  shelled  by  the  action  of  radial  bars  pro- 
jecting from  the  surface  of  a  horizontal  disk,  hung  and  rotated  in 
manner  similar  to  the  runner  of  a  mill,  the  ears  of  com  being  retained 
to  receive  this  action  by  another  series  of  radial  bars  projecting  down- 
wards from  the  under  surface  of  a  dome-formed  cap.  The  ears  of 
com  are  fed  through  an  eye  in  the  cap,  and  pass  from  thence  towards 
the  periphery  of  the  runner,  where  the  cob  and  grains  are  discharged. 
And  as  the  dome  shape  of  the  cap  gives  an  inclination  to  the  series  of 
radial  bars  attached  to  it,  their  outer  ends  are  much  nearer  the  face  Of 
the  runner  than  their  inner  ends,  which  will  adapt  the  machine  to 
ears  of  all  sizes. 

Claim. — *<  What  I  claim  as  my  invention  and  desire  to  secure  by^ 
letters  patent,  is  the  before  described  manner  of  constructing  the  case, 
that  is  to  say,  with  a  circle  of  inclined  radial  bars  on  the  under  side  of 
the  dome,  inclining  downward  and  outward  from  the  eye  towards  the 
base  of  the  dome,  forming,  with  the  radial  bars  of  the  disk,  a  circle  of 
triangular  shaped  cells  for  the  reception  and  shelling  of  various  sized 
ears  of  corn,  thus  doing  away  with  the  necessity  of  having  movable 
concaves  and  boards,  supported  by  springs  to  accommodate  themselves 
to  the  varied  sizes  of  the  ears,  which  springs  are  liable  to  get  out  of 
order.'' 


«.  For  an  Improvement  in  the  Machine  for  Raising  Water  from 
Wells;  Jehiel  T.  Farrand,  Port  Byron,  New  York,  January  7. 
This  is  for  an  improvement  on  the  method  of  raising  water  from 
wells  by  means  of  a  bucket  and  windlass.  The  bucket  is  hung  by 
two  ropes,  one  on  each  side,  which  wind  around  two  drums  on  the 
windlass  shaft,  and  these  ropes  are  forced  and  kept  out  of  the  perpen- 
dicular by  a  guide-roller,  so  as  to  prevent  the  bucket  from  swinging, 
and  the  ropes  from  twisting  together.  And  for  the  purpose  of  tilting 
the  bucket,  to  discharge  the  water,  the  delivery  spout  is  provided  with 
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a  hook,  on  to  which  the  lip  of  the  backet  catches  when  rising,  and  by 
which  it  is  tilted,  to  discharge  its  contents  into  the  trough. 

Claim. — <<  What  I  claim  as  my  invention  and  desire  to  secure  by 
letters  patent,  is  the  guiding-roller,  (for  preventing  the  vibration  of  the 
bucket,}  in  combination  with  the  tilting  hook  for  emptying  the  bucket, 
and  the  double  right  and  left  hand  ropes  for  suspending  the  same,  all 
combined  and  operating  substantially  as  herein  set  forth." 


3.  For  Improvements  in  the  Stove  for  Heating  •Spartments  $  James 
Macgregor,  Jr.,  Wilton,  Saratoga  county.  New  York,  January  7. 
The  patentee  says, — ^<I  make  the  aperture  for  the  escape  of  the  pro* 
ducts  of  combustion  in  the  back  part  of  the  bottom  plate  of  the  fire- 
chamber,  or  in  any  other  part  of  the  fire-chamber,  n5t,  however,  above 
the  door  for  the  admission  of  fuel  and  air,  so  that  the  products  of  com- 
bustion shall  circulate  freely  within  the  chamber  of  combustion,  above 
the  fire,  to  insure  the  entire  combustion  of  all  combustible  matter,  and 
then  escape  into  the  chimney  through  the  flue  space  in  or  near  the 
bottom;  there  being  a  passage  for  air  under  the  bottom  plate  of  the 
fire-chamb6r,  passing  by  and  communicating  with  the  flue  space  lead- 
ing from  the  fire-chamber,  and  thence  extending  to  the  pipe  or  chim- 
ney;  the  said  air  passage  being  provided  with  a  sliding  register,  or 
valve,  at  the  forward  part,  to  regulate  the  supply  of  air  and  draught, 
and  ventilate  the  room." 

Claim. — <<  What  I  claim  as  my  invention  and  desire  to  secure  by 
letters  patent,  is  making  the  aperture  for  the  escape  of  the  products 
of  combustion  in  or  near  the  bottom,  (not  under  the  fuel,)  and  below 
the  upper  edge  of  the  door,  for  the  purpose  and  in  the  manner  de- 
scribed. And  I  also  claim  the  air  passage  below  the  fire-chamber, 
and  connecting  with  the  fire-chamber  and  escape  pipe,  or  chihiney, 
by  the  aperture  for  the  escape  of  the  products  of  combustion,  for  the 
purpose  and  in  the  manner  described." 


4.  For  an  Improvement  in  the  Straw  Cutter;  Joseph  C.  Rich,  Pen- 
field,  New  York,  January  7. 

This  is  for  a  modification  of  that  kind  of  straw  cutters  in  which  the 
knife  is  attached  to  a  vertically  sliding  gate.  The  cutting  edge  of  the 
knife,  instead  of  being  straight,  is  angular,  running  down  obliquely 
either  way  from  the  middle,  and  to  avoid  the  necessity  of  giving  so 
long  a  stroke  to  the  knife-gate  to  raise  its  ends  above  the  straw  in  the 
box  and  passing  through  the  feeding  mouth-piece  thereof,  its  upper 
edge  is  made  with  the  same  obliquity  as  the  knife  towards  the  ends, 
the  middle  part  being  horizontal. 

Claim. — <<  What  I  claim  as  my  invention,  and  which  I  desire  to  se- 
cnre  by  letters  patent,  is  the  form  of  the  mouth-piece,  or  face  plate,  in 
combination  with  the  angular  knife,  as  above  set  forth." 
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5,  For  an  Improvement  in  the  •Apparatus  for  Heatings  Evaporating^ 
and  Concentrating  Fluids;  J.  J.  Mapes  and  Wm.  A.  Cox,  New 

York,  January  7. 

The  bottom  of  this  pan  inclines  in  opposite  directions  from  the  sides 
to  the  middle,  and  just  above  the  two  inclined  surfaces  of  the  bottom, 
there  are  two  series  of  parallel  pipes,  each  series  communicating  at 
either  end  with  a  pipe  at  right  angles,  the  one  along  the  side  of  the 
pan  to  conduct  steam  to  the  upper  end  of  the  series  of  pipes  opening 
into  it,  and  the  other  near  the  middle  to  receive  and  discbarge  the 
steam  and  water  from  their  lower  end. 

Claim. — <<  We  claim  the  employment,  within  an  evaporating  pan, 
of  a  series  of  inclined  tubes,  in  combination  with  an  upper  and  lower 
box,  or  tube,  the  former  communicating  with  the  upper  end  of  the 
series  of  inclined  pipes  for  the  admfssion  of  steam  to  them,  and  the 
latter  with  the  lower  end  of  the  series,  for  the  discharge  of  steam  and 
water  produced  by  condensation,  substantially  as  described.'^ 


6.  For  an  Improvement  in  the  method  of  Glazing  Cotton  Battings; 

Darius  Goff,  Rehoboth,  Massachusetts,  January  15. 

Claim. — <<  1  wish  it  to  be  distinctly  understood  that  I  do  not  lay 
claim  to  this  apparatus  as  it  has  been  employed  for  saturating,  with 
tar  and  other  similar  substances,  battings  made  of  hempen  and  other 
coarse  fibres  employed  in  sheathing  vessels,  &c.,  the  object  being  tho- 
roughly to  saturate  the  fibres,  to  cause  them  to  adhere  to  each  other 
and  to  the  cementing  matter,  with  the  view  to  form,  as  near  as  prac- 
ticable, a  water-proof  fabric,  the  object  and  the  fabric  being  entirely 
different  from  cotton  or  pelisse  wadding;  but  what  I  do  claim  as  my 
invention  in  the  process  of  glazing  the  fabric  known  under  the  general 
appellation  of  pelisse  or  cotton  wadding,  is  passing  it  through  the 
glazing  liquid  at  a  velocity  substantially  as  described,  so  as  to  cover 
the  entire  surface  and  edges  without  penetrating  to  the  inner  fibres, 
as  described.*' 


7.  For  an  Improvement  in  Clocks  or  Time-Pieces;  Thos.  A.  Davis, 

New  York,  January  15. 

This  is  for  making  use  of  the  weight  of  a  clock  and  case  as  a  substi- 
tute for  the  weights  heretofore  employed  to  carry  the  movement  and 
striking  part,  which  is  effected  by  carrying  the  cords  from  the  two 
driving  drums  up  through  the  upper  part  of  the  case  and  uniting 
and  hanging  them  over  a  loose  pulley,  so  that  the  weight  of  the  clock 
is  hung  to  the  cords,  which,  passing  over  a  loose  pulley,  will  always 
keep  it  balanced,  irrespective  of  the  motion  of  the  two  movements  of 
the  clock. 

Claim. — "  What  I  claim  as  my  invention  and  desire  to  secure  by 
letters  patent,  is  suspending  the  case  and  parts  of  a  clock  or  time-piece, 
as  above  described,  in  such  a  way  as  that  the  weight  of  the  same  will 
cause  the  working  parts  to  go  in  the  usual  way,  thereby  saving  the 
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expense  of  the  ordinary  weight  and  springs  as  the  motive  power^  I 
also  claim  the  introduction  of  the  pulley,  as  herein  described^to  regu- 
late the  weight  between  the  time  and  strike  sides/' 


8.  For  an  Improvement  in  the  Bee  Hive;  Harvey  W.  Sabin,  Gorham, 

New  York,  January  15. 

The  patentee  says, — ^^  The  nature  of  my  invention  consists  in  form- 
ing  the  honey  boxes  so  that  all  the  sides  can  be  readily  detached,  (they 
go  together  with  dowel  pins,  or  other  suitable  contrivance,)  so  that 
said  boxes  can  be  lined  with  paper  around  the  sides  and  bottom  that 
is  easily  removed  with  the  honey,  the  top  of  the  box  has  a  thin  board 
imder  it,  on  which  the  comb  is  formed. 

Claim. — ^^  What  1  claim  as  new  and  desire  to  secure  by  letters  pat- 
ent, is  constructing  the  honey  boxes  so  as  to  be  taken  to  pieces,  in 
combination  with  covering  them,  in  manner  described,  with  paper,  for 
the  purposes  set  forth,  having  an  additional  or  false  top,  on  which  the 
comb  is  to  be  built." 


9.  For  an  Improvement  in  the  method  of  Constructing  India  Bub 
ber  Boats  or  Pontoons;  Horace  H.  Day,  New  York,  January  15. 
The  patentee  says, — ^  My  improvement  consists  in  forming  the  boat 
of  a  sheet  of  India  rubber  for  the  bottom,  extending  around  and  at- 
tached to  hollow  cylinders  of  India  rubber  cloth,  connected  together 
by  their  ends  to  form  the  outer  frame,  or  what  corresponds  with  what 
are  termed  the  <  gunwales'  in  ordinary  boats.'' 

Claim. — ^  I  am  aware  that  boats  and  pontoons  have  been  formed 
of  inflated  cylinders  of  India  rubber,  connected  together  side  by  side, 
to  receive  a  platform  above  them ;  and  also  that  the  outsides  of  boats 
have  been  made  of  India  rubber  cloth,  distended  by  means  of  a  wooden 
frame  placed  within ;  and  therefore  I  wish  it  to  be  distinctly  ander* 
stood  that  I  do  not  claim  as  my  invention  simply  making  boats  of 
India  rubber  clorh,  either  with  or  without  inflated  cylinders;  nor  do  I 
claim  simply  making  boats  with  hollow  air-tight  vessels  around  the 
gunwales,  as  this  has  been  resorted  to  in  life-boats  made  of  wood  or 
metal ;  but  what  I  do  claim  as  my  invention  and  desire  to  secure  by 
letters  patent,  is  making  boats  of  a  sheet  or  sheets  of  India  rubber,  or 
other  water-proof  cloth,  attached  to  a  frame  consisting  of  inflated  In 
dia  rubber  cylinders,  in  manner  substantially  as  herein  described." 


10.  For  a  method  of  Softening  India  Bubber,  and  prqmring  it  for 
Grinding  ;  J.  W.  Harmon,  New  York,  January  15. 
Claim.-^'  What  I  claim  as  my  invention  and  desire  to  secure  by 

letters  patent,  is  the  softening  of  India  rubber  preparatory  to  grinding, 

by  the  use  of  the  vapor  of  either  turpentine  or  naphtha,  combined  with 

steam,  as  described." 

9* 
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11.  For  an  Improvement  in  Cooking  Stoves ;  Benjamin  F.  Dewolf, 

Lansingburg,  New  York,  January  IS. 

Claim. — <<  What  I  claim  and  desire  to  secure  by  letters  patent,  is  the 
horizontal  passage  between  the  outer  plate  of  the  oven  and  the  inner 
bottom  plate  of  the  baking  apartment,  with  the  openings  in  and  out 
of  the  same,  together  with  the  provisions  by  which  the  fire  and  heated 
air  from  the  fire-chamber  are  made  to  pass  through  the  same,  in  the 
manner  and  for  the  purpose  described/' 

12.  For  an  Improvement  in  Bridges;  Thos.  Hassard,  New  York, 
January  15. 

The  nature  and  object  of  this  improvement  will  be  clearly  under- 
stood from  the  following 

Claim. — '<  Having  thus  described  the  manner  in  which  I  construct 
my  bridge  and  arrange  the  respective  parts  thereof,  what  I  claim 
therein  as  new,  and  desire  to  secure  by  letters  patent,  is,  first,  the  man- 
ner in  which  I  combine  the  braces  with  the  cord  timbers,  by  means 
of  the  shoes  and  the  caps  attached  to  the  posts,  the  shoes  admitting 
wedges  for  keeping  up  the  structure,  and  the  whole  combination  being 
such  as  is  set  forth. 

<<I  do  not  claim  the  use  of  cast  iron  shoes,  such  having  been  used  to 
receive  both  the  vertical  posts  and  the  braces,  and  not  being  capable  of 
effecting  the  purpose  for  which  I  employ  them  in  combination  with 
posts  that  pass  through  the  upper  and  lower  cords." 

13.  For  an  Improvement  in  the  Bedstead  Fastening;  Ebenezer  F. 
Gazzaw,  Pittsburg,  Pennsylvania,  January  93. 

This  is  for  an  improvement  in  the  method  of  fastening  into  the  posts 
of  bedsteads  the  metal  plates  which  form  the  fastening  for  the  rails, 
which  is  effected  by  making  that  part  of  the  metal  plate  which  is  in- 
serted into  the  post  with  a  groove  all  around  it,  into  which  are  laid 
strips  of  wood,  so  that  the  plate  or  nut  can  be  secured  by  glueing, — 
the  strips  of  wood  being  secured  to  the  mortise  in  the  post  by  glue, 
and  the  plate  held  to  the  strips  by  its  flanches. 

Claim. — <<  What  I  claim  as  my  invention  and  desire  to  secure  by 
letters  patent,  is  the  projection,  or  nut,ontheinner  surface  of  the  plate 
now  in  use,  and  the  peculiar  arrangement,  above  described,  of  the 
wooden  slats  or  strips,  by  means  of  which,  the  plate  may  be  perma- 
nently fastened  into  the  post  whh  glue,  thus  saving  the  cost  of  screws 
and  the  time  necessary  to  put  on  the  plate  by  means  of  screws,  and 
at  the  same  time  making  a  more  complete  and  permanent  fastening. 

<<  I  do  not  claim  as  mine  the  method  of  fastening  the  rail  to  the  post, 
of  which  the  plate  described  constitutes  a  part,  but  merely  the  above 
described  method  of  fastening  the  plate  itself  into  the  post." 


14.  For  em  Improvement  in  the  Washing  Machine )  Moses  Chase, 
Baltimore,  Maryland,  January  23. 
We  are  under  the  necessity  of  omitting  the  claim  in  this  case,  as  it 
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refers  to  and  is  wholly  dependent  on  the  drawings.  The  improve- 
ment consists  of  a  combination  of  parts  for  operating  a  pendulous 
dasher,  which  vibrates  within  the  wash  box,  and  at  the  same  time 
giving  a  vibratory  motion  to  hinged  flaps  on  each  side  of  the  dash- 
er, that  the  clothes  may  be  acted  upon  by  the  joint  action  of  the  dasher 
and  these  hinged  flaps,  and  between  them. 


15.  For  a  Vegetable  Composition  to  be  moulded  into  various  articles, 
such  as  handles,  heads,  &c.;  Charles  Branwhite,  New  York,  Janu- 
ary 23. 

The  following  is  an  extract  from  the  specification:— 
<<  Take  half  a  pound  of  starch  and  dilute  it  in  one  pint  of  cold  water, 
then  put  one  quart  of  water  in  a  gallon  open  vessel,  and  let  it  boil, — 
then  pour  the  diluted  starch  into  the  vessel,  and  when  it  again  boils 
add  3  pounds  of  rye  flour,  and  stir  it  well  while  on  the  fire,  until  the 
whole  is  well  mixed  together.  When  this  mixture  is  cold  take  it  out 
of  the  vessel  and  place  it  on  a  flat  surface.  Now  take  finely  sifted 
dry  mahogany  saw-dust,  for,  finely  sifted  wood  ashes,  or  whiting 
may  be  used,)  and  stiffen  the  dough  to  the  consistency  of  good  putty, 
by  working  the  whole  together  well  with  the  hands.  The  composi- 
tion is  now  ready  for  use.'' 

Claim. — ^^  What  I  claim  as  my  invention  and  desire  to  secure  by 
letters  patent  is  the  before  described  vegetable  composition,  for  the 
purpose  of  making  moulds,  heads,  and  handles  of  every  description, 
especially  in  the  making  of  fringe  and  tassel  moulds,  parasol  and  um- 
brella handles  or  beads.'' 


16.  For  an  Improvement  in  the  Machine  for  making  Hat  Bodies  ; 

Wm.  Fosket,  Ware,  Massachusetts,  January  23. 

In  this  machine,  the  fibres  are  to  be  deposited  on  a  perforated  or 
wire  gauze  former,  or  cone,  by  exhausting  the  air  from  the  inside,  the 
case  being  placed  in  a  chamber  in  which  the  fibres  of  fur  or  wool  are 
introduced  by  an  endless  apron,  and  thrown  up  by  a  bow. 

Claim. — ^*  Having  thus  explained  my  invention,  I  claim  the  com- 
bination with  the  wind  chamber  surrounding  the  conical  frame  of 
gauze,  of  the  apparatus  which  feeds  the  fibrous  material  into  the  cham- 
ber, and  whips,  or  prepares  it,  previous  to  its  reception  therein,  the 
said  apparatus  consisting  of  the  feeding  apron,  with  its  spring  plate 
and  bow-string;  the  whole  being  arranged  and  operating  substantially 
in  the  manner  as  above  specified  and  described." 


17.  For  diiilmprovement  in  the  Double  Seaming  Machine  for  making 
T*in  Ware;  Joseph  V.  Hewes,  Putnam,  Indiana,  January  23. 
Claim. — '<  What  I  claim  and  desire  to  secure  by  letters  patent,  is  the 
giving  to  one  of  the  double  seaming  rollers  a  conical  flanch,  in  com- 
bination with  a  spring  attached  to  the  shaft  of  said  roller,  in  such 
manner  that  the  flanch  surrounding  the  bottom  of  a  vessel  can  be  gra- 
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dually  bent  down,  and  the  seam  perfectly  finished  at  one  operation, 
the  parts  being  constructed  and  combined  substantially  as  set  forth." 


18.  For  an  Improvement  in  the  Elevated  Oven  Cooking  Stove  ;  La* 
throp  S.  Bacon,  Genesee,  New  York,  January  83. 
The  flue  around  the  elevated  oven  is  divided  into  two  parts  by  a 
partition,  and  the  vertical  flue  leading  thereto  is  divided  into  two  parts 
by  a  vertical  partition;  one  of  the  divisions  having  a  pipe  leading  into 
the  chimney,  and  each  provided  with  a  damper,  so  that  the  draught 
can  be  discharged  directly  into  the  chimney,  or  be  carried  around  the 
oven  first 

Claim. — ^  What  I  claim  as  new  therein  and  desire  to  secure  by  let- 
ters patent,  is  the  dividing  of  the  wide  elevating  flue  of  the  elevated 
oven,  and  of  the  flue  space  surrounding  said  oven,  into  two  compart- 
ments, by  the  partition  plate,  in  combination  with  the  dampers  and 
the  exit  opening  in  the  flue ;  the  whole  t>eing  arranged  and  operating 
substantially  as  herein  fully  made  known.'' 


19.  For  an  Improvement  in  Transparent  Covers  for  Stoves,  Orates, 
Heaters,  fyc.;  Henry  C.  Billings,  Trenton,  New  Jersey,  January  28. 
This  is  for  making  transparent  covers  for  stoves,  by  means  of  two 
perforated  plates  that  rotate  on  each  other,  that  the  solid  parts  of  one 
may  close  the  apertures  in  the  other,  in  the  well  known  manner  of 
making  registers;  a  plate  of  mica  being  interposed  between  the  two 
metal  plates. 

Claim. — <<  I  expressly  disclaim  the  use  of  mica  with  register  plates, 
and  intend  only  to  claim  as  my  invention  the  manner  of  combining 
the  plates,  and  plate  of  mica  with  the  plates,  arranged  and  operating 
in  the  manner  set  forth.'' 


SO.  For  an  Improved  method  of  Cutting  out  Ladies^ Dresses  ;  Hiram 

Seger,  Macon,  Georgia,  January  28. 

The  patentee  says, — ^  The  nature  of  my  invention  consists  in  form- 
ing  a  couple  of  patterns :  No.  1  being  the  shape  of  one  half  the  front 
of  the  bodice  of  a  lady's  dress,  from  the  centre  of  the  front  to  a  seam 
descending  from  the  lower  part  of  the  arm-hole ;  and  No.  2  being  a 
pattern  for  one  half  the  back  of  a  bodice  from  the  seam  under  the  arm 
to  the  centre  of  the  back.  These  patterns  are  laid  off  with  scales, 
with  holes  through  the  same,  the  scales  being  placed  in  such  po- 
sitions, and  the  openings  in  the  same  for  dotting  through  on  to  the 
cloth,  being  placed  at  such  distances  that  ihe  patterns  can  be  reduced 
to  suit  persons  of  every  size,  and  preserve  the  shape  and  proportions 
of  the  patterns,  and  adapt  them  to  every  shape  and  size  of  form  of 
person." 

Claim. — ''^  What  I  claim  as  new,  and  desire  to  secure  by  letters 
patent,  is  the  form  of  the  patterns,  Nos.  1  and  2,  and  the  arrangement 
of  the  graduating  open  scales  upon  the  same,  for  adapting  the  patterns 
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to  persons  of  different  sizes,  constructed  and  operating  substantially 
in  the  manner  and  for  the  purpose  set  forth. 

<<  I  also  claim  the  manner  of  applying  the  several  measures  taken 
in  obtaining  the  size  of  a  lady's  form,  by  means  of  the  patterns  and 
scales,  so  as  to  shape  the  different  parts  of  the  body  of  a  dress,  sub- 
stantially as  set  forth.'' 

21.  Tor  vlh  Improvement  in  ^a^Atn^  it/acAtne^;  Chas.  King,  Scipio, 

New  York,  January  28. 

Claim. — ^<*  Having  thus  fully  described  my  improvement,  1  wish  it 
to  be  understood  that  I  do  not  claim  carrying  the  clothes  around  be- 
tween a  double  series  of  rollers,  placed  in  a  circular  form,  as  that  has 
before  been  essayed ;  but  what  I  do  claim  as  my  invention  and  de- 
sire to  secure  by  letters  patent,  is  the  combination  ofa  stationary  set 
of  rollers,  placed  in  a  cylindrical  form,  with  a  cylinder  of  rollers  mov- 
ing around  within  them,  and  having  a  play  by  means  of  the  elastic 
springs,  whereby  the  clothes  are  more  perfectly  washed,  and  remain 
uninjured  during  the  process." 


22.  For  an  Improvement  in  Coloring  Daguerreotype  Plates^  by  fix- 
ing the  Colors  thereon;  Frederick  Langenheim,  Philadelphia, 
Pennsylvania,  January  30. 

The  patentee  says, — ^^  In  the  invention  of  Isenring,  for  coloring 
plates,  for  which  letters  patent  have  been  obtained,  a  difficulty  arose 
in  making  the  colors  adhere,  and  it  was  found  in  practice  that  after  a 
little  handling,  the  color  came  off,  and  the  picture  was  thus  defaced. 
To  remedy  that  defect  is  the  object  of  my  improvement. 

<<  Either  before  the  plate  receives  the  color,  or  at  the  same  time,  1 
cause  an  impalpable  powder  of  gum  damarum,or  other  suitable  resin- 
ous gum,  to  cover  the  parts  to  be  colored,  in  the  manner  described  in 
the  patent  granted  to  me  as  the  assignee  of  Isenring,  viz :  by  placing 
the  plate  in  a  close  vessel,  face  up,  with  those  parts  covered  that  are 
not  to  be  colored,  and  then  filling  the  atmosphere  contained  in  said 
vessel  with  the  powder  of  gums  above  named,  and  allowing  a  suffi- 
cient quantity  to  settle,  for  the  purpose  intended ;  after  the  color  is  laid 
on  the  plates  I  submit  it  to  a  sufficient  degree  of  heat  to  fuse  the  gum, 
which  causes  the  color  to  adhere." 

Claim. — ^  Having  thus  fully  described  my  improvement,  what  I 
claim  therein  as  new  and  desire  to  secure  by  letters  patent,  is  fixing 
the  colors  on  the  plates  by  means  of  gum,  applied  substantially  in  the 
manner  and  for  the  purpose  set  forth." 


23.  For  an  Improvement  in  Coloring  Daguerreotype  Plates  ;  John 
B.  Isenring,  of  Switzerland,  assigned  to  Frederick  Langenheim, 
Philadelphia,  Pennsylvania,  January  30. 

The  patentee  says, — <<  The  nature  of  my  invention  consists  in  color- 
ing a  daguerreotype  picture  by  agitating  a  quantity  of  highly  pulver* 
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ized  mineral^  or  other  suitable  color  in  a  box^and  then  placing  ia  said 
box  the  plate  to  be  colored,  having  only  such  parts  exposed  as  are  to 
receive  the  color,  the  rest  being  covered  by  a  stencil  or  other  similar 
device,  where  it  remains  until  the  color  settles  upon  it  in  sufficient 
quantities/' 

Claim. — ^^  What  I  claim  as  my  invention  and  desire  to  secure  by 
letters  patent,  is  the  process  of  depositing  the  color  thereon,  substan* 
tially  as  herein  described,  by  causing  the  finely  pulverized  particles  of 
color  to  float  in  the  air  over  where  the  plate  is  placed,  which,  as  they 
settle,  are  deposited  on  the  uncovered  portions  of  the  plate,  in  the 
manner  and  for  the  purpose  herein  described. 

^  I  also  claim,  in  combination  therewith,  covering  the  picture  with 
a  stencil,  as  set  forth,  constructed  in  the  manner  and  for  the  purpose 
described/' 


BIBLIOGRAPHICAL  NOTICE. 

Dr.  Oardner^s  Memoir  upon  the  Chemical  Principles  qf  the  Bo- 

tation  of  Crops. 

The  Chemical  Principles  of  the  Rotation  of  Crope,  a  Memoir  pronounced  before 
the  American  Agricultural  Association,  March  4, 184S,  by  D.  P.  Gardner,  M.  D.» 
Honorary  Consulting  Chemist  of  the  Association,  member  of  the  Lyceum  of 
Natural  History,  etc.  Formerly  Professor  of  Chemistry  and  Natural  Philoso- 
phy,,in  Hampden  Sydney  Colleffe,  Va. 

The  Essay  with  the  above  title  has  been  published  in  the  transac- 
tions of  the  American  Agricultural  Association,  of  which  it  occupies 
seventeen  quarto  pages.  The  subject  is  treated  in  a  scientific,  though 
very  lucid  manner,  the  main  object  being  to  point  out  and  establish 
principles  without  dealing  in  nice  details.  Dr.  Gardner  has  succeeded 
m  condensing  a  very  great  amount  of  useful  information  in  a  small 
compass.  He  sets  out  with  explaining  the  objects  and  necessity  of 
rotation,  and  gives  the  views  that  have  recently  prevailed  in  relation 
to  what  is  termed  a  natural  rotation.    Upon  this  last  subject  he  says: 

<<  The  natural  succession  of  plants  is  connected  with  the  presence 
of  organic  matter  in  the  soil.  The  richest  weeds  which  first  occupy 
the  surface  having  the  greatest  necessity  for  it,  and  thus  through  suc- 
cessive groups  to  the  grasses  and  forest  trees  which  grow  well  with- 
out any  portion  in  the  soil.  Other  elements  of  fertility  being  present, 
the  Chenopodiaceous  and  allied  families  thrive  only  in  such  localities  as 
yield  azotized  matters,  since  they  cannot  grow  without  a  supply  from 
the  soil.  This  surmise  is  not  only  sanctioned  by  the  obvious  presence 
of  organic  matters  in  the  soils  where  they  grow,  and  by  the  fact  that 
some  species  exhale  ammoniacal  gases,  but  it  is  fully  established  by 
the  experiments  of  Boussainoault.  This  chemist  grew  clover,  peas, 
wheat,  and  oats  in  a  soil  completely  destitute  of  organic  matter  and 
supplied  them  with  distilled  water  only ;  the  clover  and  peas  were 
found  to  double  their  azotized  matter  during  growth,  whilst  the  oats 
and  wheat  gained  none  whatever.    As  there  was  but  one  source  of 
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azote  present,  the  atmosphere,  it  is  apparent  that  the  former  hare  the 
capacity  of  supplying  themselves  therefrom,  whilst  the  grain  plants 
are  altogether  dependent  on  the  soil.  Hence  in  a  soil  charged  with 
organic  matters,  rich  in  azote,  those  plants  which  require  a  supply  by 
their  roots  will  grow  freely,  and  so  far  exhaust  it  in  time  as  to  render 
it  unfit  for  the  species,  which  is  succeeded  by  an  intermediate  class, 
and  finally  by  the  Oraminss,  LegnminosfB,  and  others  capable  of  sub* 
sisting  on  aerial  azote,  and  so  far  from  exhausting,  adding  it  to  the 
soil.  From  this  function  of  plants,  we  see  an  explanation  of  the  natu- 
ral rotation,  and  what  is  of  more  moment,  a  means  of  adapting  our 
succession  of  crops  to  the  accumulation  as  well  as  removal  of  azot- 
ized  matters.'' 

By  most  of  the  French  scientific  agricultunsts,  including  Bous- 
sainganlt,  and  Payen,  the  value  of  manures  is  estimated  according  to 
the  amount  of  azote  they  contain.  With  them,  therefore,  the  great 
object  of  manuring  is  ttie  application  of  azote  to  the  soil,  and  the  great, 
if  not  the  sole,  principle  in  rotations  is  the  economy  of  this  body.  Crops 
are  to  be  introduced  in  such  order  that  after  the  application  of  the 
manure  a  highly  exhausting  plant  as  wheat  may  come,  and  this  be  suc- 
ceeded by  others  of  less  affinity  for  nitrogen,  and  again  by  those 
which  draw  their  supplies  from  the  air  and  are  the  ameUorating  crops 
of  this  class  of  agriculturists.  The  soil  now  recruited  by  clover, 
lucem,  grass,  etc.,  will  bear  another  azotized  crop,  and  the  system  is 
at  an  end. 

There  is  something  charmingly  simple  and  plausible  in  this  <<one 
principle  rotation,''  as  Dr.  Oaidner  terms  it.  But,  he  jremarks,  our 
corn,  wheat  and  oats  not  only  draw  azote  from  the  soil,  but  other 
bodies,  namely,  the  inorganic  and  saline  matters,  much  more  of  which 
is  often  withdrawn,  than  of  azote.  He  refers  to  a  paper  read  by  him 
before  the  Association  the  previous  year,  containing  the  results  of  a 
thorough  examination  made  by  him  into  the  nature  of  the  exhaustion 
of  lands  by  seed  crops.  The  object  of  that  communication  was  to 
prove  the  foilowing  points : 

^  1.  That  all  seeds  contain  an  excess  of  phosphoric  acid,  amount* 
ing  usually  to  thirty^five  or  forty  per  cent,  of  the  entire  ash,  nearly 
the  whole  of  the  ash  being  in  many  cases  phosphates  ;thi8  was  de« 
monstrated  in  the  case  of  corn,  wheat,  beans,  hemp  seed,  flax,  peas, 
cotton,  and  other  plants.  It  was  also  shown  that  the  straw  and  haulm 
seldom  contain  more  than  one  to  three  per  cent,  of  phosphoric  acid, 
this  substance  being  segregated  in  the  seed.  For  the  analytical  evi- 
dence of  these  positions  I  beg  to  refer  to  the  Farmer's  Dictionary,  in 
which  the  admitted  analyses  of  all  plants  hitherto  examined  will  be 
found. 

2.  <<  That  phosphoric  acid  is  the  least  developed  of  all  the  mineral 
bodies  of  the  soil,  being  seldom  present  to  the  extent  of  0.5  per  cent., 
and  usually  less  than  0.1  per  cent.,  in  good  soils. 

3.  <<  That  many  soils  containing  from  five  to  twelve  per  cent,  of 
bumi^s  are  known  to  be  steril. 

4.  ^  That  the  amount  of  phosphoric  acid  removed  by  given  seed 
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cnops  far  exceeds  that  removed  by  the  ordinary  forage  crops,  being 
often  five  times  as  great. 

<<  The  evidence  of  these  positions  was  set  forth  at  length  in  that 
communication  and  is  therefore  not  worthy  of  repetition.  The  prin- 
ciple which  I  believe  was  fairly  reached,  and  admitted,  was  that  seed 
crops  exhaust  the  soil  of  phosphoric  acid — the  deprivation  of  which 
is  easily  perceived,  even  in  the  best  lands,  h  is  not  necessary  for  me 
to  advance  further  evidence  of  this  fact  before  your  Association. 

<<  If  it  be  admitted  that  phosphoric  acid  is  segregated  in  the  seeds, 
it  is  evident  that  the  exhaustion  effected  by  foliage  plants,  as  tobacco, 
cabbages,  llax,  hemp,  etc.,  not  intended  for  seed  and  of  the  root  crops, 
with  perhaps  the  exception  of  turnips,  is  due  to  another  cause.     The 
experiments  of  Boussaingault  and  our  own  observations  on  natural 
rotations  will  now  throw  light  on  this  other  kind  of  exhaustion.  Some 
plants  draw  all  their  azote  from  organized  matters  in  the  soil,  others 
from  the  air :  some  families  of  plants  appear  only  on  rich  soils  and 
around  dung-hills,  while  others  inliabit  the  mineral  earth  destitute  of 
organic  matters.    It  is  evident  that  phosphoric  acid  has  nothing  to  do 
with  this  peculiarity,  for  none  is  removed  from  the  soil,  the  dead 
plants  restoring  it;  there  is  a  diminution  only  in  volatile  matters  or  in 
the  azotized  products  of  the  decaying  organic  matter.    Let  us  culti- 
vate a  few  crops  of  cabbages  or  tobacco  on  a  rich  spot  of  land,  how 
soon  will  the  organic  matter  disappear !    Practical  men  may  tell  us 
that  this  is  because  the  crops  are  hoed  and  the  soil  exposed  to  the  sun, 
but  this  is  not  the  cause ;  the  hoeing  improves  the  plant  because  by 
introducing  air  it  hastens  the  decomposition  of  the  organic  matters  of 
the  soil  or  assists  the  fixation  of  atmospheric  nitrogen.    {See  Mulder 
Journ.Jur.  Pract.  Chem.  XXXII.  p.  344).     When  putrescent  ma- 
nures are  added  to  tobacco,  potatoes  and  similar  crops,  the  indication 
is  to  furnish  azotized  matters,  and  is  altogether  different  from  the  ob- 
ject in  view  when  it  is  added  to  wheat  and  certain  grain  crops.    But 
if  this  point  requires  further  evidence  we  may  appeal  to  those  plants 
which  exhaust  the  soil  differently  under  different  circumstances.    A 
flax  crop  raised  for  its  fibre  exhausts  the  soil  of  azote  and  may  be 
followed  by  com  or  beans,  but  if  it  be  allowed  to  mature  seeds  it  ex- 
hausts the  soil  doubly  of  azotized  matter  and  phosphoric  acid,  and 
cannot  be  succeeded  by  corn  except  in  the  richest  soils.    Hemp  raised 
for  fibre  may  be  cultivated  many  years  in  a  soil  containing  much  hu- 
mus but  the  seed  crops  are  rapidly  exhausting. 

<<Hence  we  have  crops  which  exhaust  the  soil  of  azotized  matters — 
crops  which  remove  an  excess  of  phosphoric  acid — and  grasses  and 
clovers,  cut  before  bearing  seeds,  which  exhaust  the  soil  of  neither  of 
these  essential  bodies  but  on  the  other  hand  enrich  it  in  organic  mat** 
ters.  Many  cultivated  plants,  as  corn,  wheat,  cotton,  hemp,  flax, 
cabbages,  etc.,  raised  for  seed,  exhaust  in  both  respects  and  are  there- 
fore peculiarly  expensive  crops.  With  this  amount  of  information, 
based  on  experience  and  several  hundred  analyses,  we  have  the  means 
of  rendering  intelligible  the  precepts  of  practical  writers  on  the  suc- 
cession of  crops. 

^'Precept  first  resolves  itself  into  the  principle,  that  plants  exhaust 
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the  soil  unequally  in  respect  to  azotized  matters  and  imnt  therefore 
be  so  adjusted  that  the  most  exhausting^  should  recur  as  seldom  as 
possible. 

<<  Precept  second.  Seed  crops,  which  exhaust  the  soil  of  phosphoric 
acid,  are  to  be  interchanged  with  herbage  plants,  which  do  not  remoTe 
as  much  of  this  important  substance. 

«These  directions  have  now  assumed  a  definite  form  and  are  an  ex- 
plicit guide  to  the  well  informed  £Birmer ;  he  at  once  perceiyes  that 
there  are,  over  and  above  the  precepts  of  expediency  as  to  hoed  or 
cleaning  crops  and  deep  rooted  crops,  classes  of  plants  whicli  differ 
remarkably  from  each  other  in  their  action  on  his  fields,  l.  Seed 
crops  which  exhaust  the  soil  of  azote.  2.  Seed  crops  which  do  not 
exhaust  the  soil  of  azote.  3.  Exhausting  forage  and  root  crops.  4. 
Crops  which  neither  exhaust  the  -soil  of  humus  nor  phosphates,  but 
renovate  the  azote.  With  this  amount  of  knowledge  he  can  shape  a 
fair  system  of  rotation,  whatever  may  be  his  crops — he  can  introduce 
indigo,  cotton,  tobacco,  corn,  bene,  oil  plants,  and  many  others  which 
are  not  found  in  the  arbitrary  tables  given  by  Low,  Thabb,  and  Ste- 
phens, or  falsely  placed  by  Buel  and  Armstbono.  But  if  we  recnr 
to  our  definition  of  the  object  of  a  rotation — the  production  of  the 
greatest  profit  in  crops,  with  the  least  exhaustion  of  the  soil  or  ma* 
nure — we  find  that  there  is  yet  something  wanting  in  the  principles 
of  rotation.  In  the  fourth  class  above,  we  have  plants  which  neither 
exhaust  the  soil  of  azote  nor  phosphoric  acid ;  it  now  becomes  neces- 
sary to  know  in  what  respect  they  do  exhaust  it,  so  as  to  satisfy  the 
economical  condition  of  impoverishing  the  soil  in  the  least  degree.'' 

In  addition  to  the  well  known  affinity  of  plants  for  phosphoric  acid, 
without  which  they  cannot  ripen  their  grain  or  seed,  chemical  analy- 
ses, now  extended  to  several  hundred  subjects,  show  the  precise  sub- 
stances or  alkaline  bases  taken  up  by  different  individuals.  The 
classes  which  prefer  jDo/a^A  are  the  composite,  umbelliferous,  amen- 
taceous, gramineous,  and  cbenepodiaceous ;  those  which  most  afiect 
limey  are  the  leguminous,  rosaceous,  solanaceaus,  and  mbaceous ; 
those  selecting  eoda  are  the  families  of  crucifera,  asphodelcB,  and 
liliacea. 

In  thus  grouping  plants  with  relation  to  the  mineral  bases  which 
they  most  affect,  it  is  necessary  to  bear  in  mind  the  existence  of  what, 
has  been  termed  an  isomorphism  amongst  many  of  the  mineral  bod- 
ies. Isomorphism  may  be  defined  the  connection  between  the  ex- 
ternal form  and  the  chemical  composition  of  bodies.  Isomorphous 
substances  are  those  which  possess  the  property  of  miuually  replac- 
ing one  another  in  combinations  without  varying  the  form  of  the 
same.  Thus — potash,  soda,  oxide  of  ammonium,  and  hydrate  of  lime — 
lime  and  magnesia— sesqui-oxide  of  iron,  sesqui-oxide  of  manganese 
and  alumina — sulphuric  and  selenic  acids — phosphoric  and  arsenic 
acids — are  respectively  enumerated  as  isomorphous  groups,  that  is  to 
say,  soda  may  replace  potash ;  hydrated  or  slaked  lime  may  be  pres- 
ent in  place  of  either  soda  or  potash.  In  proof  of  this,  soda  has  been 
found  by  chemical  analyses  to  replace  potash  in  the  ashes  of  the  oak 
on  the  sea  coast  of  Long  Island.    Grapes  cultivated  near  the  low  salt 
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plains  of  New  Jersey  have  been  found  to  contain  soda  instead  of  pot- 
ash. On  the  other  hand,  marine  plants  transplanted  to  an  interior 
situation  are  found  to  contain  potash.  Tobaccoes  from  various  sources, 
analyzed  by  Berthier,  yielded  potash  as  a  base,  whilst  specimens  ex- 
amined by  Fresenius  and  Will,  yielded  60  per  cent,  of  lime  and  mag- 
nesia. 

It  must  also  be  observed  that  the  different  parts  of  the  same  plant 
yield  an  excess  of  dissimilar  salts.  The  potato  tuber  contains  80 
per  cent  of  potash, — whilst  analysis  of  the  tops  gives  61  per  cent,  of 
lime.  Chemical  examinations  of  different  plants  will  therefore  show 
different  results  with  the  same  plant  raised  upon  different  soils,  or  at 
different  times  in  the  same  soil.  The  French  government  agents, 
finding  a  great  depreciation  in  the  tobaccoes  imported  from  the  United 
States,  set  about  an  investigation,  which  resulted  in  showing  that  in 
the  place  of  the  salts  of  potash  formerly  obtained  in  the  good  speci- 
mens analyzed  by  Berthier,  the  salts  of  lime  predominated  in  the  in- 
ferior specimens  of  more  recent  growth. 

Dr.  Gardner  thinks  that  in  determining  the  place  of  a  plant  in  the 
saline  groups,  the  ashes  of  the  leaves  should  be  selected  as  the  true 
guide,  chiefly  because  the  leaf  is  the  important  organ  of  vegetatioa 
in  which  the  sap  is  elaborated,  and  the  future  growth  of  the  plant 
provided  for.  If  the  view  of  Raspail  be  correct,  that  the  presence  of 
saline  matters  in  tissues,  is  the  essential  of  their  organization  and  true 
source  of  their  distinction  from  the  mere  proximate  principles  of 
which  they  are  composed,  it  is  a  necessary  consequence  that  the  or- 
ganizing portion  of  the  plant — ^the  leaf— should  contain  the  essential 
saline  matters,  without  which,  or  other  isormorphous  substitutes,  it 
could  not  be  developed  nor  carry  on  its  functions ;  and  if  the  leaf 
does  not  flourish,  the  plant  cannot  attain  perfection. 

With  regard  to  the  influence  exerted  upon  plants  by  cultivation,  Dr. 
Oardner  observes, — 

^  Under  natural  circumstances  all  the  grain-bearing  plants  require 
Uttle  azotized  matter,  but  from  the  development  which  many,  such  as 
wheat  and  barley,  have  acquired,  they  have  become  azotized  plants, 
and  are  not  to  be  maintained  in  their  present  state  without  a  large 
supply  of  this  food  made  to  the  roots.  Many  garden  vegetables  are 
also  of  this  kind ;  the  cabbage  in  nature  consists  of  a  few  tough  leaves 
and  inhabits  soils  of  ordinary  fertility  on  the  sea  side ;  its  present  lux- 
urious development,  by  which  it  attains  a  weight  certainly  a  hundred 
times  greater  in  several  varieties,  is  the  result  of  supplying  food  to  the 
root  in  tillage,  and  if  the  supply  be  diminished  the  characters  of  the 
variety  are  soon  lost  and  the  vegetable  degenerates. 

<<The  following  table  will  show  the  position  of  most  cultivated  plants, 
so  far  as  evidence  exists  at  present.  The  conditions  under  which  the 
classification  has  been  made  should  be  borne  in  mind. 
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Plants  requirini: 
much  azote  in' 
the  soil, 


Soda  with  (  Rape  seed,  Colza,  Mustard 
Sulphur,    (  seed,  Linseed. 


Foliar  or  root^ 
Lcrops, 


Lfme, 


J  Tobacco,   Potatoes,  Hemp, 
Indigo,  Madder. 


Potfifih       J  Sufi^ar cane,  Carrots,  Parsnips, 
*      \  Mangel-wurzel,Beet8,  Spinach. 


Seed  bearing, 


Plants  requiring 
little  or  no 
azote  in  the 
soil, 


Soda  with  (  Tornips,  Kohlrabi,Ruta  baga^ 
.Sulphur,    {  Cabbages,  Onions,  Asparagus. 

!  Field  Beans,  Pindars, 
Vetches. 


Foliage  or  root 
.Crops, 


Lime, 
Potash, 

Xime, 
PAfa<>k      5  Meadow  Grasses, 

Potash,       i  TAPiiflftUm  Arfrnhn 


!Rye.  German  and  Polish  Millet, 
Buckwheat. 

C  Pomaceous  fruits,  Lupins  for  fal- 
<  lowiiij?  Clovers,  Spurry,  Lucern, 
f  Sainfoin ;  all  cat  before  seed. 


(  Jerusalem  Artichoke. 


<<  Thus  the  table  presents  ten  groups  of  plants  to  be  employed  in  a 
rotation,  which  are  variously  exhausting  of  saline  matters,  and  ex- 
hausting or  ameliorating  as  respects  azote.'' 

The  fitness  of  a  farm  to  produce  remunerating  crops  may,  for  the 
most  part,  be  estimated  from  an  examination  of  the  preceding  table, 
in  converting  the  minerals  of  the  earth  into  crops,  we  must  adopt 
such  a  system  of  rotation  as  will  not  exhaust  the  bases  of  fertility  too 
rapidly,  without  compensation  from  some  source.  If,  in  a  situation 
where  every  product  is  marketable,  we  adopt  a  series  of  rotation  in 
which  the  crops  draw  from  the  earth  only  phosphoric  acid,  the  pur- 
chase of  azote,  lime,  potash,  and  sulphur,  would  be  of  no  advantage 
but,  on  the  contrary,  just  so  much  money  spent  unprofitably.  By  a 
judicious  succession  of  crops  however,  each  fertilizing  agent  in  the 
soil  may  be  converted  into  money  without  loss  or  improvidence. 

« As,'*  in  the  language  of  Dr.  Gardner, — <*  we  have  paid  for  every 
kind  of  plant-food  in  the  earth,  we  incur  a  loss  by  allowing  any  part 
to  remain  unappropriated. 

^  The  farm  having  reached  its  high  point  of  tillage,  by  suitable 
means,  is  now  to  be  cropped  for  profit,  and  reduced  thereby  to  a  prac- 
tical standard — what  are  the  general  principles  on  which  this  crop- 
ping is  to  be  conducted  ?  Obviously  by  a  system  of  rotation,  during 
which  every  saline  and  azotized  matter  that  becomes  soluble  is  re* 
moved,  and  no  part  is  wasted.  This  can  be  accomplished  only  by  in- 
troducing such  crops  as  have  severally  an  affinity  for  the  various  kinds 
of  plant  nutriment,  and  adapting  them  to  the  proportion  of  food  pres- 
ent in  the  soil.  Phosphoric  acid  is  the  rare  ingredient  of  soils  and 
manures,  excepting  guano  and  bones,  the  former  of  which  contains 
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12  and  the  latter  85  percent  of  this  body.  Next  after  this  istheazot- 
ized  matter  which  forms  a  small  per  centage  of  vegetable  mould  (0. 
5  to  3.  0  per  cent,)  and  is  therefore  to  be  removed  cautiously.  Sul- 
phuric acid  is  present  to  some  extent  in  all  soils,  abounding  most  in 
ancient  marls  and  gypseous  formations.  The  supplies  of  lime  and 
alkalies  are  very  much  greater  than  any  of  the  preceding  bodies ;  the 
former  attaining  10,  and  the  latter  4  to  5  per  cent,  in  rich  alluvial  lands. 
The  extent  to  which  we  may  remove  these  in  a  rotation  is  as  their 
probable  amount  in  the  soil,  which  may  be  taken  in  general  terms 
after  the  following  rates  per  cent,  in  a  perfect  alluvial  soil.  Phospho- 
ric acid  0.  20 — azotized  matter  0.  25— sulphuric  acid  0.  10 — alkalies 
2.  00 — lime  and  magnesia  5.  00.  In  estimating  the  consumption  we 
mnst  know  the  amount  and  kind  of  bodies  removed  with  each  crop. 
The  difference  of  average  crops  in  this  respect  is  remarkably  striking, 
and  the  isubject  has  been  fully  detailed  in  my  lectures  in  the  Univer- 
sity. It  may  be  proper,  here,  to  adduce  by  way  of  illustration,  a  few 
cases.  A  crop  of  wheat  of  25  bushels  with  straw  removes  123  lbs. 
of  inorganic  matters,  consisting  of  about  12  lbs.  of  phosphoric  acid, 
90  lbs.  of  silica,  15  lbs.  of  alkaline  salts.  A  crop  of  lucern  of  two 
tons  removes  425  lbs.  of  mineral  bodies,  of  which  about  250  lbs.  are 
lime,  20  lbs.  sulphuric  acid.  Eight  hundred  bushels  of  beets  remove 
about  360  lbs.  of  ashes,  of  which  316  lbs.  are  alkaline  salts. 

<<It  would  be  tedious  and  out  of  place  to  read  here  the  tables  upon 
which  these  calculations  are  made ;  it  may  be  enough  to  state  that 
they  have  been  made,  and  that  they  form  one  of  the  necessary  items 
of  knowledge  in  constructing  a  perfect  rotation.  In  addition  to  this^ 
every  expedient  nsed  by  practical  men,  as  the  introduction  of  clean- 
ing crops,  green  fallows,  depasturing  (ail  crops,  the  employment  of 
roots,  etc.,  are  to  be  attended  to  in  carrying  out  the  design  of  the  rota- 
tion— the  economy  of  the  mineral  and  organic  aliments  of  the  soil." 

Dr.  Gardner  pays  a  just  tribute  to  the  Norfolk  system  of  rotation, 
the  general  adoption  of  which  in  many  parts  of  England  has  raised 
entire  counties  from  sterility  to  the  highest  state  of  prosperity.  <<  It 
consists  of  the  following  succession  :  first  year,  manure,  followed  by 
turnipa;  second  year,  barley  sown  with  clover;  third  year,  clover,  the 
first  crop  cut,  then  depastured  and  ploughed  for  wheat ;  fourth  year, 
wheat,  succeeded  by  manure  and  turnips,  as  before.  In  this  system 
the  manure  is  followed  by  the  plant  requiring  the  most  azotized  mat- 
ter. It  is  also  a  soda  and  sulphuric  acid  crop.  Barley,  the  second 
crop,  requires  very  much  less  azotized  matter  and  exhausts  the  soil 
of  only  a  limited  a<nount  of  phosphoric  acid  and  potash.  This  is  suc- 
ceeded by  a  lime  plant,  clover,  whidi  recruits  the  azotized  matter  and 
•loosens  the  soil  by  its  long  roots.  Wheat,  which  completes  the  rota- 
tion, is  a  potash  and  phosphoric  acid  crop,  requiring  a  medium  supply 
of  organic  matter.  This  rotation,  when  we  consider  the  soil  and  the 
manures  used,  the  former  siliceous  and  the  latter  (arm*yard  compost 
and  bone  earth,  is  a  perfect  embodiment  of  the  foregoing  principles. 
Keached  entirely  by  experimental  means,  it  is  strictly  conformable 
with  science ;  and  is  a  striking  illustration  of  the  correctness  of  the 
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doctrine,  that  rotations  form  a  chemical  study,  which,  originating  with 
Chaptax,  has  been  maintained  to  our  day.'' 

He  concludes  bis  highly  interesting  memoir  by  presenting  exam- 
ples of  five  year  rotations,  adapted  to  peculiarities  of  soil,  etc,  in  the 
United  States.  The  plants  he  proposes  for  the  several  soils  are  in- 
dicated by  the  probable  excess  of  mineral  matters  i^nd  phosphoric 
acid  therein.  <<  The  crops  which  may  be  substituted  are'placed  verti- 
tically  under  the  principal  plant.  There  is  in  the  rotation  for  clay 
soils,  a  mechanical  impediment,  arising  from  the  difficulty  of  keeping 
them  in  tilth,  which  influences  the  plan ;  and  in  sandy  soils,  also,  it  is 
necessary  that  too  many  hoed  crops  be  not  introduced,  and  that  graz- 
ing be  practised  to  render  the  soil  compact.  The  rotations  given  are 
applicable  north  of  Carolina*'' 
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MECHANICS,  PHYSICS,  AND  CHEMISTRY. 


TBAXfLATED  FOR  TBI  JOVSIIAL  OF  TBI  FBAMKLIN   XNSTITUTB. 

On  the  Manufacture  qf  Metallic  Pens. 

Although  millions  of  metallic  pens  are  consumed  in  Europe  and 
other  parts  of  the  world,  yet  the  manufacture  of  them  is  little  under- 
stood, and  almost  exclusively  carried  on  in  England.* 

'Hie  principle  of  this  manufacture  is  extremely  simple,  nevertheless, 
the  operations  necessary  to  bring  this  small  article  to  the  state  in  which 
we  see  it,  are  more  complicated  than  we  should  be  led  to  expect. 
The  following  is  the  information  on  the  subject  which  we  have  been 
able  to  collect: — 

The  material  of  which  metallic  pens  is  made,  consists,  in  general, 
of  plates  of  steel  of  the  same  thickness  as  that  of  the  pen  when  finished. 
These  steel  plates  are  from  1*25  m.t  to  1-50  m.  long  by  from  0-60  m.  to 
0-90  m.  wide.  They  are  cut  by  a  machine  entirely  similar  to  that 
used  for  cutting  the  paste-boards  for  Jacquard  looms,  into  bands  or 
strips,  the  width  of  which  is  about  double  the  length  that  each  pen 
should  have  when  finished. 

These  strips  are  taken  to  the  cutting-press,  which  nearly  resembles 
the  fly-press  used  in  coining,  but  is  smaller  and  more  simple.  A 
young  girl  takes,  with  the  left  hand,  one  of  the  loaded  levers  of  this 
press,  and  with  the  right  hand  pushes  successively  the  metallic  strips 
on  to  the  die  or  matrix  of  the  press. 

When  this  operation  is  completed,  the  work-woman  strikes  a  blow 
with  the  press,  which  cuts  out  many  blank  pens  at  a  time,  these  are 
so  placed  in  two  rows,  that  the  point  of  one  of  the  pens  of  the  one  row 
is  cut  out  of  the  interval  that  separates  two  adjoining  pens  of  the  other 
row,  and  so  reciprocally.  The  die  which  lies  below,  and  the  counter- 
die,  which  the  screw  of  the  press  successively  raises  and  lowers,  have 
forms  corresponding  to  the  number  and  pattern  of  the  pens  that  are 
to  be  cut  at  one  blow.  As  soon  as  the  blow  is  struck,  the  work- 
woman draws  back  the  lever  j  the  cut-out  blank  pens  fall  into  a  box 
placed  to  receive  them;  the  work- woman  pushes  on  the  strip  of  steel, 
and  the  same  operation  is  repeated. 

A  young  girl  can,  in  this  manner,  cut  out  300  blank  pens  in  a  min- 
ute. 

The  pens,  in  this  state,  are  taken  to  another  work- woman,  whose 
business  it  is  to  pierce  the  hole  which  they  are  to  have  near  their  cen- 
tre. This  hole  is  made  by  a  press  exactly  like  that  used  to  cut  out 
the  pens,  but  smaller.  The  piercer,  or  punch,  has  the  shape  of  the 
hole  intended  to  be  made,  and  the  matrix  has  a  corresponding  cavity. 

The  blank  pens  just  cut  out,  being  placed  to  the  left  of  this  work-wo- 
man, she  takes  a  certain  number  of  them  in  her  right  hand,  which  she 

*  Note  hy  the  Translator,— The  manufacture  of  metallic  pens  is  carried  on  ex- 
tensively in  the  United  States. 

t  The  me/re,  which  is  the  measure  adopted  in  this  paper,  is  equal  to  39371  Eng- 
lish inches. 

• 
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Molds  by  the  fingers  by  the  ividest  part,  opposite  to  the  point;  she  intro- 
duces this  point  between  the  dies,  until  she  meets  with  a  resistance 
caused  by  a  stopper,  she  then  adjusts  it,  fixes  the  pen  in  its  place  by 
means  of  a  small  elevation  on  the  counter-die,  so  arranged,  as  that  not 
only  the  point,  but  also  its  oblique  edge,  exactly  fit  it,  and  the  pen  is 
placed  in  a  fixed  and  determined  position  under  the  screw  of  the  press. 
In  this  position,  the  work*woman  strikes  the  blow  with  the  fly-press, 
pierces  the  hole,  and  whilst,  with  the  same  hand,  she  draws  back  the 
lever,  with  the  right  she  throws  to  the  same  side  the  pierced  pen, 
which  had  been  held  firmly  during  the  operation,  and  immediately, 
with  quickness  and  dexterity,  replaces  it  with  another,  which  is  to  be 
aimilarly  treated. 

These  pens,  thus  pierced,  pass  into  the  hands  of  a  third  work- woman, 
who  makes  the  two  lateral  slits,  which  give  them  the  necessary  elas- 
ticity. This  operation  is  performed  exactly  in  the  same  manner  as 
the  preceding. 

Among  all  the  before  mentioned  operations,  none  presents  more  diffi- 
culties than  the  cutting  or  sinking  of  the  dies  and  counter-dies,  and 
their  adjustment  in  the  press.  These  require,  in  fact,  much  ability, 
care,  and  exactness;  but  when  once  good  tools  are  prepared,  the  man- 
ufacture may  go  on  steadily,  furnishing  products  of  a  good  quality, 
and  always  of  the  same  pattern. 

The  next  process  is  to  round  the  pens,  that  is,  to  give  them  a  semi- 
cylindrical  form.  For  this  purpose,  the  counter-stamp  has  a  cavity 
corresponding  to  the  shape  which  the  pen  is  to  have.  The  work- 
woman takes  the  pens  and  pushes  their  open  andslitextvemitiesasfar 
as  a  stopper  will  permit,  on  to  this  counter-stamp,  and  then,  by  means 
of  a  blow  of  the  press,  brings  down  the  stamp,  which  is  so  shaped  as 
to  give  the  pen  the  necessary  curve. 

As  soon  as  the  pen  has  received  the  proper  curvature,  the  slit  at  the 
point,  which  causes  the  ink  to  flow,  must  be  made.  This  delicate 
operation  is  little  known,  and  many  persons  have,  till  now,  supposed 
that  it  was  performed  by  stamping,  exactly  as  in  the  usual  way,  that 
is,  by  means  of  a  kind  of  blade  or  knife,  which,  after  having  cut  the 
slit  in  the  pen,  was  to  enter  into  a  corresponding  slit  in  the  counter- 
stamp;  but  it  would  appear,  on  the  contrary,  that  it  is  efiected  by  tools 
which  operate  rather  like  the  blades  of  a  pair  of  scissors,  than  like 
parts  of  a  stamp,  properly  speaking.  The  counter-stamp,  in  this  case, 
acts  as  one  of  these  blades,  whilst  the  stamp  takes  the  place  of  the 
other.  Between  these  blades,  the  blank  pen  is  fixed  in  a  proper  po- 
sition to  make  the  slit,  which  is  cut  rather  successively,  than  slit,  and 
the  piece  taken  out  at  a  blow. 

When  the  pens  are  brought  to  this  state,  we  are  assured  that  to 
smooth  ofi"  the  too-sharp  edges,  they  are  filed  by  hand  with  fine  files 
by  some  manufacturers,  whilst  others  roll  them  in  parcels  in  the  pow- 
der of  emery,  or  other  hard  scones.  Finally,  it  appears  to  be  certain 
that  the  points  are  smoothed  and  rounded  off  on  a  hone,  or  rather  on 
a  soft  grindstone,  in  order  that  they  may  not  tear  the  paper. 

However  this  may  be,  when  the  pens  have  acquired  the  necessary 
perfection,  they  are  thrown  in  a  mass  into  a  cast-iron  pot,  in  which 
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they  are  heated  in  a  furnace  to  redness ;  in  this  state,  they  are  imme- 
diately plunged  into  a  vessel  containing  a  composition  into  which  gum 
lac  enters.  After  remaining  twenty-four  hours  in  this  compositioni 
they  will  have  received  the  required  color.  They  are  then  placed  in 
an  apparatus  similar  to  that  used  in  Paris  for  roasting  coffee,  mixed 
with  a  small  quantity  of  fine  sand,  and  are  turned  round  in  it  until, 
by  the  continued  motion  and  the  friction  of  the  sand,  the  excess  of 
gum  lac  has  been  removed,  and  they  have  received  all  the  brilliancy 
of  which  they  are  susceptible.   . 


Account  of  the  Staffordshire  Potteries,  with  a  History  of  the  JirL 

Continaed  from  pa^e  65. 

The  clay  being  prepared,  we  will  next  consider  some  of  the  multi- 
farious modes  of  operation  by  which  it  is  converted  into  objects  of 
use  and  ornament ;  and  our  first  visit  shall  be  to  the  thrower,  rather 
for  the  sake  of  preserving  continuity  in  our  remarks  on  the  several 
processes,  than  in  the  hope  of  conveying  new  information  to  the  read- 
er; for  there  are  few  unacquainted  with  the  wonder-working  powers 
of  "the  potter's  wheel."  A  ball  of  clay  is  placed  on  the  centre  of  the 
revolving  wheel,  and  by  the  simplest  manipulation  is  made  to  spring 
at  once  into  form  and  character,  assuming  at  the  operator's  will  any- 
contour  of  which  a  circular  vessel  is  capable,  the  plastic  clay  being 
formed  or  transformed  with  an  ease  almost  incredible.  Every  <<piece," 
when  made,is  cut  off  the  wheel  by  a  wire  being  passed  under  it. 

When  the  thrown  ware  is  sufficiently  dry,  it  is  transferred  to  the 
hands  of  the  turner,  whose  business  it  is  to  finish  it  by  forming  the 
angles  and  curves  more  truly,  and  to  impart  a  general  smoothness 
and  polish  to  the  surface.  This  process  resembles  that  of  common 
wood-turning,  but,  from  the  nature  of  the  material,  is  executed  with 
greater  ease  and  rapidity.  The  vessel  is  fitted  upon  a  block,  or  chuck, 
attached  to  the  lathe,  and  the  turning  is  performed  by  means  of  thiu 
iron  tools— few  in  number  and  simple  in  form. 

Articles  that  require  handles  are  passed  from  the  lathe  to  the  work- 
shop of  the  HANDLER.  Thcse  useful  adjuncts  are  made  by  pressure 
in  moulds,  made  of  gypsum,  and,  after  being  sufficiently  dried,  are 
fixed  on  the  vessel  with  <<slip."  The  adhesion  is  so  immediate  and 
perfect  that  in  most  cases  the  article  may  be  lifted  by  the  handle, 
without  danger,  before  it  has  left  the  bench  of  the  operator.  Whea 
the  handle  is  fitted  the  superfluous  slip  is  removed  with  a  sponge,  and 
the  parts  of  junction  smoothed  round  with  a  small  tool ;  the  article  is 
then  finished,  unless  a  spout  or  lip  is  required,  as  in  the  case  of  jugs 
and  tea-pots.  These  are  made  and  attached  in  the  same  manner  as 
the  handles. 

Plates,  dishes,  saucers,  &C.,. — termed  plat  pressing — are  made  from 
moulds,  which  form  the  inside  of  the  article,  the  exterior  being  given 
by  "profiles"  made  of  fired  clay  glazed.  The  clay  is  "batted"  out 
to  the  required  thickness  and  size,  and  laid  upon  the  mould,  which  is 
placed  upon  a  plaster  block,  having  an  iron  axis  and  working  upon 

Digitized  by  LjOOQ IC 


Recount  of  the  the  Siafordshire  PotUries.  117 

a  pivot,  the  rotary  motion  of  which  is  given  sometimes  by  machinery, 
bat  more  often  by  the  workman's  hand.  The  clay  is  worked  to  the 
mould  by  the  application  of  wet  sponges,  and  the  proflle  being  pressed 
on  gives  the  desired  ontline.  In  this  state  the  mould  is  carried  to  a 
chamber,  immediately  behind  the  workman,  heated  to  a  very  high 
temperature,*  and  fitted  round  with  shelves,  where  it  remains  till  tole- 
rably dry,  when  the  profile  is  again  passed  over  it,  and  the  shrinking, 
consequent  upon  evaporation,  having  taken  place,  it  is  easily  removed 
from  the  mould. 

Soup-tureens,  sauce-tureens,  jugs,  teapots,  &c.,^-iermed  hollow 
WARE — are  made  from  outside  moulds,  formed  in  two  or  more  parts, 
according  to  the  facilities  which  the  shape  afifords  for  <<  drawing.'^ 
The  clay  is  prepared  and  batted  out  as  in  the  <<flat"  pressing,  and  each 
part  of  the  mould  being  separately  lined  with  the  clay,  the  parts  are 
fitted  together,  and  a  strap  passed  round  to  secure  them  in  their  places: 
the  whole  is  then  worked  compactly  together  from  the  inside,  with 
sponge,  particular  attention  being  paid  to  connect  firmly  that  part  of 
the  article  where  the  mould  is  divided.  When  sufficiently  dry,  the 
mould  is  removed,  and  the  seams  on  the  article  well  rubbed  down : 
the  surface  is  also  smoothed  with  a  sponge. 

The  ware,  being  finished  from  the  hand  of  the  potter,  is  brought  by 
him  upon  boards  to  the  ^  orbbnhouss,^'  so  called  from  its  being  the 
receptacle  for  ware  in  the  <<green,''  or  nnfired  state.  It  is  here  gradu- 
ally dried  for  the  ovens;  when  ready,  carried  to  the  ^^AaosR-Housx,'^ 
in  immediate  connexion  with  the  oven  in  which  it  is  to  be  fired,  and 
here  it  is  placed  in  the  ^  saggers.'^  These  are  boxes  made  of  a  pecu- 
liar kind  of  clay,  f  native  elay^J  previously  fired,  not  fusible  at  the 
heat  required  for  the  ware,  and  of  forms  suited  to  the  articles  they  are 
to  contain.  A  plate  sagger  will  hold  twenty  plates,  t  placed  one  on 
the  other.  A  little  dry  pounded  flint  is  scattered  between  them  if 
china,  and  sand  if  earthenware,  to  prevent  adhesion.  The  purpose 
of  the  sagger  is  to  protect  the  ware  from  the  flame  and  smoke,  and  also 
for  its  security  from  breakage,  as  in  the  clay  state  it  is  exceedingly 
brittle,  and  requires  great  care  in  handling  when  dry,  or  what  is  called 
'<white.''  The  ^'setters''  for  china  plates  and  dishes  answer  the  same 
purpose  as  the  saggers,  and  are  made  of  the  same  clay.  They  take 
in  one  plate  or  dish  each,  and  are  <<  stood"  in  the  oven  in  <^  bungs,'' 
one  on  the  other. 

The  hovels  within  which  the  ovens  are  built  form  a  very  peculiar 
and  striking  feature  in  the  appearance  of  the  Pottery  towns,  and  for- 

*  The  following  are  the  degrees  oftemperature  iii  which  the  different  branches 
work  :— 

Platemaker's  hothoase,  108  degrees  Fahrenheit. 

DiBbmakers'         "  106 

Saucermakers'      "  100        "  *' 

Throwers'  ••  98        •« 

Pressers' shop,  90       "         •    •* 

Printers' shop,  94       "  " 

Those  branches  against  which  the  temperature  of  the  hothouse,  is  placed  require 
that  heat  for  drying  their  work  and  getting  it  off  the  moulds ;  the  outer  shops,  in 
which  they  work  the  clay,  may  be  from  five  to  ten  degrees  less. 

t  This  applies  to  earthenware  plates.  China  plates  are  fired  teparaUly,  io  set- 
ters made  of  their  respective  forms. 
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cibly  arrest  the  attention  and  excite  the  surprise  of  the  stranger,  re- 
sembling, as  they  closely  do,  a  succession  of  gigantic  beehives.  They 
are  constructed  of  brick,  about  forty  feet  diameter,  and  thirty-five  high, 
with  an  aperture  at  the  top  for  the  escape  of  the  smoke.  The  ovens 
are  of  a  similar  form,  about  twenty-two  feet  wide,  and  eighteen  to 
twenty-one  feet  high,  heated  by  fire-places  or  '^mouths,"  (about  nine 
in  number,)  built  externally  around  them.  Flues,  in  connexion  with 
these,  converge  under  the  bottom  of  the  oven  to  a  central  opening 
drawing  the  flames  to  this  point,  when  they  enter  the  oven  j  other 
flues  termed  <<  bags,''  also  pass  up  the  internal  sides  to  the  height  of 
about  four  feet,  thus  conveying  the  flames  to  the  upper  parts.  An 
aperture  in  the  top  allows  the  escape  of  smoke.  Wtien  ^^setting  in'' 
the  oven  the  firemen  enter  by  an  opening  in  the  side,  bringing  the  sag- 
gers with  the  ware  placed  as  described ;  these  are  piled  upon  one  ano- 
ther from  bottom  to  top  of  the  oven,  care  being  taken  to  arrange  them 
so  that  they  may  receive  the  heat,  (which  varies  in  different  parts,) 
most  suited  to  the  articles  they  contain.  This  being  continued  till  the 
oven  is  filled,  the  aperture  is  bricked  up.  The  firing  of  earthenware 
bisque  continues  sixty  hours,  and  of  china  forty-eight.*  The  ware  is 
allowed  to  cool  very  gradually  in  the  ovens  for  two  days,  when  it  is 
drawn  in  the  state  technically  called  <<  biscuit,"  or  <<  bisque." 

The  ware  when  drawn  from  the  oven  is  carried  to  the  bisque  ware- 
house, where  it  is  examined,  sorted,  and  put  aside  for  further  use.  In 
this  state  it  is  ready  for  glazing,  excepting  when  it  is  required  for 
^  printing,"  or  a  common  style  of  painting,  both  of  which  processes 
are  efiected  in  the  bisque.  Of  the  painting  it  is  only  necessary  to  say 
that  it  is  applied  in  this  state  merely  for  cheap  decoration,  but  ex- 
tremely coarse  in  comparison  with  the  painting  on  the  glaze  termed 
enamelling. 

There  are  two  distinct  methods  of  printing  in  use :  the  bisque 
printing  in  general  use,  and  the  other  on  the  glaze.  The  first  is  called 
<*press-printing,"  and  the  latter  "bat-printing."  The  pattern  or  sub- 
ject is  engraved  upon  copper-plates  of  difiierent  depths  and  degrees  of 
finish,  according  to  the  style  required.  For  the  press  it  is  engraved 
very  deep,  to  enable  it  to  hold  a  sufficiency  of  color  to  give  a  firm  and 
full  transfer  on  the  ware.  The  printer's  shop  is  furnished  with  ^  brick 
stove,  having  an  iron  plate  upon  the  top,  immediately  over  the  fire, 
for  the  convenience  of  warming  the  color  while  being  worked;  a  roller 
press  and  tubs  of  water.  The  printer  has  two  female  assistants,  called 
"transferrers,"  and  also  a  girl  called  a  «  cutter."  The  copper-plate 
is  charged  with  color,  mixed  with  thick  boiled  oil,  by  means  of  a  knife 
and  dabber,  while  held  on  the  stove  plate  for  the  purpose  of  keeping 
the  color  fluid;  and,  the  engraved  portion  being  filled,  the  superfluous 
color  is  scraped  ofi*  the  copper  with  the  knife ;  and  it  is  further  cleaned 
by  being  rubbed  with  a  <<boss,"  made  of  leather.  (A  thick  firm  oil 
is  required  to  keep  the  diflferent  parts  of  the  design  from  flowing  into 
a  mass  or  becoming  confused  when  under  the  pressure  of  the  rubber 
in  transferring.)    A  sheet  of  paper  of  the  necessary  size  and  of  a  pe- 

*  The  quantity  of  coals  Decessary  for  firing  a  bisque  oven  is  from  sixteen  to 
twenty  tons ;  for  a  "fflost"  oven,  from  four  ana  a  half  to  six  tons. 
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cnliar  tezlure,  called  ^'pottery  tissue/'  after  being  saturated  with  a 
solution  of  soap  and  water  applied  with  a  brush,  is  placed  upon  the 
copper-plate,  and,  being  put  under  the  action  of  the  press,  the  paper 
is  carefully  drawn  off  again  (the  copper  being  placed  on  the  stove,) 
bringing  with  it  the  color  with  which  the  plate  was  charged,  consti- 
tuting the  pattern.  This  impression  is  given  to  the  cutter,  who  cuts 
off  the  superfluous  paper  about  it ;  and  if  the. pattern  consists  of  a  bor- 
der and  centre,  the  border  is  cut  away  from  the  centre  as  being  more 
convenient  to  fit  to  the  ware  separately.  The  impression  is  then  laid 
by  the  transferrer  upon  the  ware,  is  rubbed  first  with  a  small  piece  of 
soaped  flannel  to  fix  it,  and  afterwards  with  a  rubber  formed  of  rolled 
flannel.  This  rubber  is  applied  to  the  impression  very  forcibly,  the 
friction  causing  the  color  to  adhere  firmly  to  the  bisque  surface,  by 
which  it  is  partially  imbibed.  It  is  then  passed  to  the  other  transfer- 
rer, who  immerses  it  in  a  tub  of  water,  and  with  a  sponge  washes  the 
paper  entirely  away ;  the  color,  from  its  adhesion  to  the  ware,  and 
being  mixed  with  oil,  being  unaffected  by  the  water.  It  is  now  ne- 
cessary, prior  to  glazing,  to  get  rid  of  this  oil,  which  is  done  by  sub- 
mitting the  ware  to  a  heat  in  what  are  called  hardening-kilns,  sufficient 
to  destroy  it,  leaving  the  color  pure.  (This  is  a  necessary  process,  as 
the  glaze,  being  mixed  with  water,  would  be  rejected  by  the  print 
while  the  oil  remained  in  the  color.*) 

Connected  with  this  branch  of  the  subject  is  ^^bat-printino,''  which 
is  done  upon  the  glaze.  The  engraving  for  this  style  is  exceedingly 
fine ;  indeed,  many  plates  we  have  seen  are.as  highly  wrought  as  book 
plates,  and  executed  by  the  best  engravers;  not  unfrequently  engraved 
in  London.  No  greater  depth  is  required  than  for  ordinary  book  en- 
graving ;  indeed,  very  good  impressions  have  been  taken  from  some 
of  the  copper-plates  engraved  for  the  << Annuals."  As  the  impression  is 
not  submitted  to  the  heat  necessary  for  that  on  the  bisque,  the  medium 
of  conveying  it  to  the  ware  being  also  much  purer,  the  copper-plate 
is  first  charged  with  linseed  oil,  and  cleaned  off  by  the  hand,  so  that 
the  engraved  portion  only  retains  it.  A  preparation  of  glue  being 
run  upon  flat  dishes,  about  a  quarter  of  an  inch  thick,  is  cut  to  the 
size  required  for  the  subject,  and  is  then  pressed  upon  it,  and  being 
removed,  draws  on  its  surface  the  oil  with  which  the  engraving  was 
filled.  The  glue  is  then  pressed  upon  the  ware,  with  the  oiled  im- 
pression next  the  glaze,  and  being  again  removed,  the  design  remains,^ 
though,  being  in  a  pure  oil, scarcely  perceptible.  Color,  finely  ground, 
is  then  dusted  upon  it  with  cotton  wool,  a  sufficiency  of  which,  ad- 
hering to  the  oil,  leaves  the  impression  perfect,  and  ready  to  be  fired 
in  the  enamel  kilns. 

The  materials  comprised  in  the  various  glazss,  for  china  and  earth- 
enware are — Cornish  stone,  flint,  borax,  white  lead,  glass,  and  whiting: 
these,  having  been  ground  together  in  proper  proportions  to  the  con- 
sistence of  milk,  form  the  glaze.t  This  process  is  effected  in  large  build- 

*  A  ffood  printer  is  considered  capable  of  taking  off  from  twenty  to  twenty-fijre 
dozen  plates  per  day. 

t  "Tne  glaze  is  bo  composed  as  to  be  suited  to  the  nature  and  quality  of  the  ware 
to  which  it  is  intended  to  be  applied— the  preparation  is  effected  by  previously  fu- 
sing tog^ether  the  different  substances  of  which  it  is  composed,  so  as  to  form  vit- 
eoQs  masses;  these  are  atterwards  broken  up  and  ground  very  finely  in  a  miii.^' 
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ings  termed  <<  dipping-houses/'  (china  and  earthenware  being  kept 
separate,)  fitted  up  with  tubs  for  the  glaze,  and  stages  for  the  recep- 
tion of  the  ware  when  dipped,  upon  which  it  is  drieid  and  heated  by  a 
large  iron  stove  called  a  <<cockle,''  from  which  iron  pipes,  extending 
m  various  directions,  convey  the  heat  throughout  the  whole  extent  of 
the  <<  houses/'  Each  dipper  is  provided  with  a  tub  of  glaze,  in  which 
he  immerses  the  bisque  ware.  We  may  note  the  results  of  practice 
and  experience  in  giving  facility  and  dexterity  of  handling,  so  neces- 
sary to  success  in  this  process.  The  ware  is  held  so  that  as  small  a 
portion  as  possible  shall  be  covered  by  the  fingers ;  it  is  then  plunged 
in  the  glaze,  which,  by  a  dexterous  jerk,  not  only  covers  the  entire 
piece,  but  at  the  same  time  so  disperses  it  that  an  equal  and  level  por- 
tion is  disposed  over  the  whole  surface,  which,  being  porous,  imbibes 
and  retains  it.  The  ware  is  handed  to  the  dipper  by  a  boy ;  another 
boy  removes  it  when  it  is  dipped.  The  glaze  is  opaque  till  fired,  so 
that  the  design  of  printed  patterns  is  completely  hid  after  dipping  till 
they  have  been  submitted  to  the  glost  fire.* 

The  OLOST  OVENS  and  process  of  firing  are  so  similar  to  the  de- 
scriptions given  of  the  bisque  firing  that  there  is  nothing  worthy  of 
remark  except  the  difference  of  time  in  firing — china  glost  being  fired 
17  hours,  and  earthenware  15  hours.  When  drawn  from  the  glost 
ovens  the  white  ware  is  ready  for  the  decorative  branches  of  paint- 
ing, gilding,  enameling,  &c.,  &C.5:  the  bulk  of  common  printed  ware, 
is,  however,  finished  at  this  stage. 

In  describing  the  further  processes  of  enameling,  we  shall  com- 
mence with  <<  ground-laying/' t  as  being  the  first  in  operation  in  all 
the  designs  in  which  it  is  introduced. 

This  branch  is  extremely  simple,  requiring,  principally,  delicacy 
and  lightness  of  hand  ;  the  process  is  effected  by  a  coat  of  oil  adapted 
to  the  purpose,  being  laid  upon  the  ware  with  a  pencil,  and  afterwards 
leveled,  or,  as  it  is  technically  termed,  <*bossed,''}  until  the  surface  is 
perfectly  uniform,  as  the  deposit  of  more  oil  in  one  part  than  another 
would  cause  a  proportionate  increase  of  color  to  adhere^  and  conse- 
quently produce  a  variation  of  tint.  This  being  done,  the  color,  which 
is  in  a  state  of  powder,  is  dusted  on  the  oiled  ground  with  cotton  wool, 
to  which  it  attaches  itself,  and  the  superfluity  is  cleared  off  by  the  same 
medium.  If  it  be  requisite  to  preserve  a  panel,  ornament,  or  indeed 
any  object,  white  upon  the  ground,  an  additional  process  is  necessary, 
called  <<  stenciling."  The  stencil  (generally  a  mixture  of  rosepink  and 
sugar  and  water,)  is  laid  on  in  the  form  desired,  so  as  entirely  to  pro- 
tect the  surface  of  the  ware  from  the  oil ;  it  is  then  dried,  and  the 
process,  as  previously  described,  ensues.  It  is  then  dried  in  an  oven, 
to  harden  the  oil  and  color,  and  then  immersed  in  water,  which  pen- 
etrates to  the  stencil,  and,  softening  the  sugar  is  then  easily  washed 
off,  carrying  with  it  any  portion  of  color  or  oil  that  may  be  upon  it, 
and  leaving  the  ware  perfectly  clean.    It  is  sometimes  necessary, 

*  An  able  workman  will  dip  aboat  700  dozen  plates  in  a  da^. 
t  ''The  term  ^iven  to  the  process  by  which  the  level  surfaces  of  various  colors 
so  extensively  mtroduced  upon  decorated  porcelain  is  effected." 
I  The  *'boss"  is  made  of  soft  leather. 
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where  gteat  depth  ef  color  is  scraght,  to  repeat  these  labors  several 
times.  The  <»groni]d  layers''  do  generally,  and  should  alwa]^,  work 
with  a  bandage  over  the  mouth,  to  avoid  inhaling  the  color-dust,  much 
of  which  is  highly  deleterious. 

We  now  arri^  at  the  more  elaborate  and  cosily  processes  of  paint- 
IK0  and  aiLDiNG.  The  colors*  used  are  mineral  preparations,  (worked 
in  essential  oils  and  turpentine ;)  and  a  very  great  disadvantage  under 
which  the  artist  labors  is,  that  the  tints  upon  the  palette  are,  in  most 
cases,  quite  different  from  those  they  assqme  when  they  have  under* 
gone  the  necessary  heat,  which  not  only  brings  out  the  real  color,  but 
also,  by  partially  softening  the  glaze  and' the  flux,  causes  the  color  to 
adhere  to  it.  This  disadvantage  will  be  immediately  apparent  iu  the 
case  where  a  peculiar  delicacy  of  tint  Is  required,  as  in  flesh  tones  for 
instahce.  But  the  difficulty  does  not  end  here:  foi^,  as  a  peculiar  and 
certain  heat  can  alone  give  to  a  color  its  perfect  hue,  and  as  the  color 
is  continually  varying  with  different  stages  of  heat,  another  risk  is 
incurred — ^that  resulting  from  the  liability  of  its  receiving  the  heat  in 
a  greater  or  less  degree,  termed  «  over-fired,"  and  «  short-fired.  ?'  We 
will  cite  rose  color  or  crimson,  which,  when  used^  is  a  dirty  Tioiet 
or  drab;  during  the  process  of  firing  it  gradually  varies  with  the  in* 
crease  of  heat  from  a  brown  to  a  dull  reddish  hue,  and  from  that  pro- 
gressively  to  its  proper  tint  of  rose;  but  if,  by  want  of  judgment  or. 
inaltieintion  in  the  fireman,  the  heat  is  allowed  to  increase  beyond  tha^ 
point,  the  beauty  and  brilliancy  of  the  color  are  destroyed,  and  it  be 
comes  a  dull  purple.  On  the  other  hand,  should  the  fire  be  withdrawn 
too  early,  the  color  is  presented  in  one  of  its  intermediate  changes,  as 
already  described.  Nor  must  we  forget  to  mention  the  liability  to 
cracking*  and  breaking  in  the  kilns,  by  the  heat  being  allowed  either 
to  increase  too  suddenly,  or  withdrawn  suddenly ;  of  course  the  larger 
and  more  costly  articles  are  peculiarly  hazardous.  These  vicissitudes 
render  enamel  painting  in  its  higher  branches  a  most  unsatisfactory 
and  disheartening  study,  and  enhance  the  value  of  those  productions 
that  are  really  successful  and  meritorious. 

The  gold,  being  prepared  for  use,  (in  which  state  it  is  a  black  dust,) 
is  mixed  with  oils  similar  to  the  vehicle  used  in  painting,  and  is  work* 
ed  with  the  ordinary  camel's  hair  pencil  It  flows  very  freely,  and  is 
equally  adapted  for  producing  broad,  massive  bands  and  grounds,  or 
the  finest  details  of  the  most  elaborate  design.  To  prevent  the  ne* 
cessity  and  expense  of  drawing  the  pattern  upon  every  piece  of  a 
service  where  it  is  at  all  intricate,  a  f<  pounce"  is  used,  and  the  outline 
dusted  through  with  charcoal  \  this  method  also  secures  uniformity  of 
size  and  shape.  Women  are  prechided  from  working  at  this  branch 
of  the  business,  though,  from  its  simplicity  and  lightness,  so  well 
adapted  for  them ;  the  men  resolutely  opposing  any  attempts  to  iiH 

*  The  colors  are  metallic  calces,  incorporated  with  a  very  fusible  flax ;  gold 
precipitated  by  tin»  lurnishes  the  crimson,  rose,  and  purple ;  oxides  of  iron  and 
chrome  produc&reds;  the  same  oxides  ^ive  black  and  brown,  also  obtained  from 
manganese  and  cobalt:  orange  is  from  oxides  of  uranium,  chrome,  antimon^r  and 
iron;  greens  from  oxides  of  chrome  and  copper,  the  former  class  being  by  far  the 
finer;  hlues  from  oxides  of  cobalt  and  zinc;  the  fluxes  are  borax,  flint,  oxide  of 
leadidbc 
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fringe  this  <<  ancient  regulation^'— one  that  would  be  surely  more  ho- 
nored in  the  breadi  than  in  the  observance.  Firing  restores  the  gold 
to  its  proper  color ;  which  first  assumes  its  character  as  ^  dead  gold;" 
its  brilliancy  being  the  result  of  burnishing. 

The  ware  being  ready  from  the  bands  of  the  painter^,  gilders,  &c., 
is  carried  to  a  receivipg-room  in  connexion  with  the  snambl  ku^hs. 
The  firemen  select  the  ware  from  this  room,  according  to  the  degree 
of  heat  it  may  require,  and  place  it  in  that  part  of  the  kiln  most  likely 
to  secure  it.    The  different  articles  are  ranged  upon  stages  constructed 
of  slabs  or  bats  supported  on  props,  all  made  of  fired  clay.    The  time 
of  firing  is  from  six  to  seven  hours,  according  to  the  size  of  the  kiln, 
and  whether  it  contains  any  pieces  of  ware  of  unusual  size  and  hazard, 
in  which  case  the  heat  is  brought  forward  very  gradually.    The 
«  ground'-laying''  being  executed  with  colors  less  fusible  than  those 
employed  by  the  painters;  the  ware  so  decorated  is  fired  in  separate 
kilns,  and  at  a  greater  degree  of  heat — a  level,  glossy  surface  being  a 
great  desideratum ;  and,  as  gold  is  often  used  as  a  decoration  upon  the 
<<  grounds,''  it  would  be  liable  to  sink  unless  the  under  color  had  been 
capable  of  enduring  a  greater  heat  than  is  required  by  the  gilding. 
The  kilns  are  formed  of  large  clay  slabs  made  of  a  common  clay  ex- 
pressly for  this  purpose ;  they  are  about  3  feet  6  inches  wide,  4  feet  6 
mches  high,  and  6  feet  6  inches  long,  with  circular  tops,  and  having 
flues  beneath  and  around  them :  the  fire-places,  or  mouths,  are  at  the 
sides,  and  the  flames  passing  throtigh  the  flues  encircle  the  kiln  txier^ 
nalfy.    Great  care  is  taken  to  prevent  the  admission  of  smoke  or 
flame  into  the  body  of  the  kiln,  the  fronts  of  which  are  enclosed  by- 
iron  doors,  having  in  them  small  holes,  through  which  the  fitemen, 
during  the  firing,  occasionally  draw  trials  of  color  made  upon  small 
pieces  of  ware,  and  thus  ascertain  to  a  certain  extent  the  progress  of 
the  heat.    This,  though  a  material. assistance,  still,  being  drawn  from 
a  particular  part  only,  leaves  a  task  requiring  great  care  and  nicety  of 
judgment  to  manage  successfully.    Gold  if  not  sufficiently  fired  will 
wipe  off,  and  if  overfired  will  not  burnish. 

The  operation  of  burnishing  is  performed  by  females :  the  tools 
used  for  the  purpose,  called  burnishers,  are  bloodstones,  from  haema- 
tite iron  and  agates,  fitted  into  handles.  The  gold  is  first  scoured 
with  fine  wetted  sand,  which  tests  the  extent  of  the  firing :  if  not  9uf^ 
ficiently,  the  gold  will  not  adhere,  and  therefore  has  to  be  repaired 
and  passed  through  the  kilns  again ;  and  if  it  be  over-fired,  the  briU 
lianqr  will  be  destroyed,  and  it  requires  to  be  thoroughly  regilt.  After 
sanding,  the  burnishers  are  applied  vety  briskly,  and  immediately 
produce  a  polish  which  is  increased  in  brilliancy  by  repeated  action. 
A  cloth  dipped  in  a  solution  of  whitipg  is  occasionally  used  to  clean 
the  surface.  • 

The  processes  we  may  take  next  are  those  of  modeling  and  mould- 
ing.* 

*  The  moulds  in  general  are  made  of  plaster  of  Paris,  which,  when  properJr 
prepared*  has  the  property  of  absorbinf^  water  so  efiectually  that  the  moisture  is 
extracted  from  the  clay,  and  the  ware  is  enabled  to  leave  the  mould  or  ''deliver" 
with  ease  and  rapidity.    Prior  to  use  the  plaster  is  put  in  \oDg  troughs,  having  a 
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Articles  of  an  ornamental  form  requiring  moulds  first  come  utider 
the  province  of  the  modeler.  The  design  being  made,  the  article  is 
modeled  in  clay,  allowance  being  made  for  the  contraction  which  the 
clay,  whether  porcelain  or  earthenware,  undergoes  in  the  proceitsed 
of  drying  and  vitrification.  And  this  feature,  so  peculiar  to  the  busi- 
ness, involves  a  serious  difficulty,  and  one  that  is  often  fatal  in  its  re- 
suits.  For  instance,  the  contraction  of  earthenware  is  one-tenth;  of 
china,  one-seventh,  if  pressed;  and  of  earthenware,  if  cast,  one-sixth; 
and  china  one-fourth.*  The  increase  of  contractility  in  casting  arises 
from  "slip''  being  used  for  that  purpose  instead  of  clay.  In  this  state 
it  is  poured  into  the  moulds,  where  it  remains  till  a  sufficient  contrac-' 
tion  has  taken  place  to  enable  it  to  leave  the  mould,  and  also,  as  a 
consequence,  that  it  may  have  acquired  a  sufficient  firmness  to  sup- 
port  its  weight  when  relieved  from  it.  As  the  best  method  of  iUus- 
tration,  let  us  suppose  the  object  to  be  a  figure  or  group  of  exquisite 
symmetry,  in  which  any  deviation  in  the  outline  or  form  is,  in  pro- 
portion to  the  extent  to  which  it  occurs,  a  blemish  or  a  deformity. 
The  figure  or  group  we  will  assume  (o  be  two  feet  high  in  the  model. 
The  slip  has  been  poured  into  the  moulds  of  the  various  parts  (some- 
times as  many  d^ffty)  of  the  subject;  the  shrinking  that  occurs  be- 
fore they  can  be  taken  out  is  to  the  extent  of  one  inch  and  a  half, 
after  which  they  are  put  together  by  the  "  figure-maker,"  the  seams 
carefully  removed,  and  the  whole  worked  upon  to  produce  the  finish 
of  the  original  model.  The  group  is  then  dried  thoroughly  to  be  in  a 
fit  state  for  «  firing;''  and  here  again  it  suffers  a  further  loss  by  evapo- 
ration of  one  inch  and  a  haifj  and  it  is  now  consequently  one  foot 
nine  inches.  Again,  in  the  «  firing"  in  the  bisque  oven,  its  most  se- 
vere ordeal,  it  is  once  more  diminished  to  a  greater  extent,  and  is  now 
altogether  six  inches  less  than  the  original,  or  eighteen  inches  high. 
Now,  when  it  is  borne  in  mind  that  this  contraction  should  equally 
affect  every  part  and  portion  of  the  object  to  produce  a  faultless  whole, 
and  also  added  to  this  the  risks  in  the  ovens  of  being  «  over-fired,'^ 
by  which  it  would  be  melted  in  a  mass,  and  of  being  '<  short-fired," 
by  which  its  surface  would  be  imperfect,  it  must  be  admitted  thiit  very 
formidable  difficulties  present  themselves;  and  considering  that  the 
finest  and  most  elaborate  specimens,  whether  of  figures  or  ornaments, 
are  the  results  of  this  process,  it  will  cease  to  be  a  matter  of  wonder 
that  so  many  objectionable  forms  occur,  for,  however  good  and  pure 
tlie  design  and  model  may  be,  there  is  no  protecting  influence  to  save 
it  from  these  casualties. 

We  may  briefly  indicate  some  particulars  in  which  the  Chinese  and 
Japanese  are  still  superior  to  their  European  rivals.  Their  transpa- 
rent white  glaze  is  generally  below  the  European  average,  though 

fire  runnios  underneath  them— by  which  means  the  water  is  driven  ofi,  and  it 
remains  in  a  state  of  soil,  fine  powder;  and  if  Us  own  proportion  of  water  be  agam 
added  to  it,  it  will  immediately  set  into  a  firm,l  compact  body,  which  is  the  case 
when  it  is  mixed  to  form  the  mould.  ,  .,      ,, 

Moulds  of  6red  clay  oi'a  peculiarly  absorbent  texture  are  also  m  cpnsiaerahle 
use^nd  where  they  can  be  introduced  are  preferred  for  their  increased  durability. 

*  This  is  the  average  contraction.  There  may  be  a  little  variation  m  different 
manufactories. 
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speoimens  are  ooeasioDall7  seen  superior  to  any  of  the  Western  pro- 
ductions. In  their  vitrifiable  colors  they  have  a  very  bi;illiant  black  not 
yet  equalled,  and  a  rich  purple  tinged  with  crimson  which  has  never 
been  approached  in  any  of  our  imitations.  Ghaptal  assigns  copper 
as  the  basts  of  this  color,  but  appears  not  to  have  been  able  to  ascer- 
tain the  proportions  of  the  composition.  The  deep  green  on  the  Ja- 
panese specimens  brougiit  to  England  by  way  of  Java,  two  of  which 
T^re  have  been  permitted  to  examine  by  the  gentleman  to  whom  they 
belong,  are  superior  to  any  similar  colors  produced  either  in  China  or 
Europe ;  but  China  again  has  a  superiority  in  olive-green  and  in  a 
rich  orange,  of  which  some  magnificent  specimens  were  to  be  seen  a 
few  years  ago  in  the  windows  of  a  shop  in  Hanway-street. 

Load.  Art-Uolon. 


Extract  from  the  Third  Report*  upon  the  Action  qf  ^ir  and  fVa- 
.  terfWheiher  fresh  or  aali^  clear  orfoul^  and  qf  varioua  Tempera- 
turesy  upon  Cast  Iron^  Wrought  Irony  and  SteeL    By  Robsat 
Mallet,  Mem.  Inst.  C.  E.,  M.  R.  I.  A. 


Conclusions  drawn^from  discussing  the  results  given  in  the  tables^ 
as  regards  Iron  Ships. 

The  durability  of  iron  ships  has  become  one  of  the  most  important 
questions  involved  in  the  present  inquiry,  from  the  rapid  extension 
which  this  novel  branch  of  naval  architecture  has  received,  and  is  still 
receiving.  Amongst  other  considerations  as  to  their  fitness  for  distant 
voyages,  and  their  economic  adoption,  is  that  of  their  durability  in 
respect  to  corrosion  as  compared  with  timber-built  vessels,  their  rela- 
tive liability  to  *<  fouling,"  and  what  are  the  means  we  possess  of 
preventing  or  retarding  both.  If  the  former,  viz:  the  durability,  be 
ensured,  the  vessel's  remaining  clean  under  water  is  nearly,  if  not 
wholly^  attained,  for  both  marine  animals  and  plants  adhere  with  ob- 
stinacy to  the  oxidized  iron  of  a  rusty  ship's  bottom,  on  which  they 
thrive  and  multiply,  while  to  clean  iron  they  will  scarcely  attach  them- 
sielves. 

From  the  importance  of  this  subject  I  have  been  induced  to  give  it 
a  very  particular  consideration,  and  propose  here  to  enter  somewhat 
fully  into  the  principal  agents  of  corrosion  of  iron  ships,  the  directions 
in  which  these  are  found,  or  may  be  expected,  to  act  most  destrnc- 
tively ;  to  describe  the  peculiar  methods  which  I  have  been  led  to  de- 
vise for  preventing  corrosion,  also  those  for  preventing  the  '<  fouling," 
which  is  admitted  by  the  most  sanguine  advocates  of  iron  ship-build- 
ing to  be  at  present  the  salient  evil  of  the  system.  This  matter  has 
acquired  increased  importance  from  the  recent  discovery  of  Professor 
Dauiell  of  the  existence  of  sulphuretted  hydrogen  in  the  sea  water  of 

*  Made  to  the  13th  meeting  of  the  British  Association  for  the  advaoceroent  of 
Science. 
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the  tropics,  which,  our  previous  experiments  show,  acts  most  destruc- 
tively on  iron,  as  well  as  on  the  copper  sheathing  of  timber  vessels. 

The  lower  part  of  an  iron  ship's  floor  is  exposed  to  putrid  bilge- 
water(if  permitted  to  accumulate ;)  this,  on  grounds  already  stated,  is 
an  agent  of  great  corrosive  power,  and  when  heated,  as  beneath  the 
boilers  in  steam-vessels,  its  effects  are  greatly  increased,  as  far  as  ac- 
tion from  the  inside  is  concerned;  therefore  the  floor  and  futtocks  may 
be  expected  soonest  to  require  restoration.  This,  I  am  informed,  is 
actually  the  case  in  those  thin  sheet-iron  ^  fly-boats''  used  for  passen- 
gers in  Scotland  and  Ireland  on  the  canals. 

A  remedy  for  this  suggests  itself  which  it  would  be  highly  desirable 
to  make  trial  of,  which  could  be  of  no  inconvenience,  and  if  success- 
ful, would  have  the  additional  advantage  of  destroying  all  smell  of 
bilge- water  in  a  vessel  and  of  preserving  her  floor  at  all  times  sweet. 

It  has  been  before  remarked  that  a  small  quantity  of  an  alkali  in 
solution,  even  in  salt  water,  is  capable  of  arresting  oxidation  of  iron ; 
it  is  highly  probable  that  an  alkaline  earth-lime,  for  instance,  in  solu- 
tion possesses  the  same  power,  indeed,  Payen's  experiments  make 
this  certain ;  there  would  be  no  difficulty  in  keeping  lime-water  in  the 
place  of  bilge-water  over  the  floor  of  an  iron  ship,  to  any  desirable 
degree  of  saturation.  The  ship's  well  being  periodically  pumped  out 
dry,  fresh  water  let  in,  and  a  few  lumps  of  dry  Ume  dispersed,  a  fresh 
supply  of  lime-water  would  be  kept  up,  which  would  not  only  pre- 
serve the  bottom,  but  destroy  the  putridity  of  the  bilge-water,  of  which 
some  will  be  found  even  in  the  stanchest  vessel.  No  injury  would 
be  likely  to  result  to  the  few  timbers  which  would  be  exposed  to  its 
contact. 

Exteriorly,  the  action  of  air  and  water  will  be  greatest  just  between 
wind  and  water,  and  abreast  of  the  paddle-wheels  in  steamers,  where 
the  constant  splash  from  the  paddles  strikes,  and  wherever  the  shell 
of  the  vessel  is  heated  by  the  contactor  proximity  of  the  boilers,  &c.; 
but  the  difference  in  other  parts  of  the  hull  is  not  likely  to  be  consider- 
able unless  in  very  fast-going  vessels. 

It  has  long  been  an  opinion  amongst  those  concerned  in  iron  ship- 
building, that  «<  an  iron  vessel,  when  kept  in  constant  use,  is  not 
only  free  from  oxidation,  but  presents  no  more  appearance  of  corro- 
sion than  railway-bars,  which  (say  the  advocates  of  this  doctrine)  are 
well  known  to  remain  uncorroded  so  long  as  the  carriages  continue 
to  roll  over  them."  *<  If  the  iron  ship  be  kept  in  constant  use,  t.  e., 
in  constant  motion  through  the  water,  there  is  no  appearance  of  dete- 
rioration; but  lay  her  up  for  a  few  months,  and  the  usual  appearances 
of  atmospheric  action  become  visible,  accompanied  by  a  rapid  corro- 
sion of  the  points  exposed."  With  respect  to  this  singular  opinion  as 
to  railway  bars,  we  shall  have  more  to  say  presently;  what  analogy 
subsists,  however,  between  a  railway  bar  and  an  iron  ship  it  is  hard 
to  see.  I  do  not  doubt  the  fact  that  an  iron  ship  kept  constantly  in 
motion  through  the  water  will  present  much  less  signa  of  corrosion 
than  she  will  do  if  laid  up  for  an  equal  time,  but  the  fact  does  not 
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warrant  the  conclusion ;  on  the  contrary,  this  fact  rightly  interpreted 
.  is  the  surest  possible  proof,  and  that  too  from  the  testimony  of  those 
most  advantageously  circumstanced  for  judging^  that  rapid  corrosion 
does  take  place. 

It  has  been  heretofore  shown,  that  when  iron  oxidates  in  sea  water, 
the  rust,  when  first  formed,  is  soft  and  pulverulent;  it  has  also  been 
shown  that  every  metal,  iron  included,  is  electro-positive  to  its  own 
oxides;  in  other  words,  that  the  peroxide  of  iron  formed,  acts  as  an 
acid  towards  the  iron  upon  which  it  lies,  in  the  same  way  exalting 
the  rate  of  corrosion  as  the  plumbago  formed  on  cast  iron  hats  been 
shown  by  the  present  set  of  experiments  to  do  upon  it. 

Now  it  is  admitted  than  an  iron  ship  at  rest  does  corrode :  if  so,  per- 
oxide of  iron  is  formed  if  the  ship  continue  long  at  rest.  This  coat 
of  oxide  gets  harder  and  forms  a  scale  of  oxide,  which  yet  more  pro- 
motes the  rate  of  corrosion  ;  but  if  the  ship  be  kept  in  motion,  the 
oxide  formed,  soft  and  pulverulent  at  first,  is  swepi  offhy  the  passage 
of  her  sides  through  the  water  nearly  as  fast  as  it  is  formed,  and  hence, 
while  corrosion  is  still  going  on,  the  exposed  surface  of  iron,  when 
examined,  presents  a  clean  and  apparently  uncorroded  appearance. 

Thus  it  is  not  true  that  an  iron  ship  constantly  in  motion  is  incor- 
rodible by  sea  water ;  on  the  contrary,  corrosion  does  go  on,  and  just 
at  whatever  rate  the  conditions  of  exposure  warrant,  in  a  surface  of 
iron  whose  oxide  is  removed  nearly  as  fast  as  it  is  formed,  that  is  to 
say,  which  is  exposed  only  to  the  corroding  effects  of  the  salt  or  other 
water,  &c.,  and  not  to  this  together  with  the  effect  of  its  own  peroxide; 
but  it  also  follows,  from  the  explanation  above  given  of  the  pheno- 
mena, that  the  real  rate  of  corrosion  of  an  iron  ship  is  less,  and  pro- 
bably a  good  deal  less,  while  she  is  kept  in  motion  than  while  she 
may  be  at  rest;  and  for  the  same  reasons  her  tendency  to  ^<foul''  is 
less  while  in  motion  than  at  rest. 

By  others  it  has  been  fancied  that  magnetism  in  some  occult  way 
interfered  with  corrosion  in  iron  ships.  There  is  no  doubt  that  every 
iron  ship  becomes  a  magnet  by  induction  from  the  earth,  but  the  in- 
tensity will  depend  upon  the  ship's  bearing,  at  any  moment,  as  well 
as  upon  other  obvious  conditions.  Admitting,  however,  that  an  iron 
ship  were  at  all  times  a  permanent  magnet,  no  known  fact  warrants 
the  supposition  that  its  rate  of  corrosion  would  be  in  the  slightest  de- 
gree altered  thereby. 

The  experiments  cited  by  Level,  as  apparently  leading  to  a  differ- 
ent conclusion,  I  have  since  found  do  not  sustain  the  view  of  that 
author.  The  deficiency  in  rate  of  precipitation,  &c., observed  by  him, 
arose  from  mechanical  impediments  introduced  by  the  evolution  of 
gas  bubbles,  and  affected  by  the  different  position  of  his  wires  in  the 
solution;  and  had  nothing  to  do  with  their  magnetism. 

I  therefore  look  upon  it  as  perfectly  certain  that  iron  vessels  corrode 
just  as  any  other  mass  of  iron  in  similar  conditions  will.  I  would  add, 
that  no  mere  inspection  of  surface  is  sufficient  to  determine  in  this 
case  whether  oxidation  has  taken  place  or  to  what  extent,  nor  can  any 
sufficiently  precise  determination  of  amount  of  corrosion  be  obtained 
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by  drilling  holes  through  the  plates  and  measuring  their  thickness. 
This  method  might  give  some  answer  after  a  quarter  of  a  century's 
corrosion ;  but  for  any  moderate  period  no  correct  data  as  to  the  loss 
of  metal  can  be  had,  but  by  a  plate  of  large  size  and  known  weight , 
attached  to  the  ship's  hull  by  rivets  or  screw-bolts,  detached  after  ex- 
posure and  again  weighed;  and  this  experiment  has  not  to  my  know- 
ledge ever  yet  been  made. 

As  the  hulls  of  iron  ships  cannot  be  ordinarily  got  at  to  keep  them 
uniformly  covered  with  any  common  paint  or  varnish  (which  have  how- 
ever alone  but  a  limited  palliative  effect  in  preventing  corrosion,)  such 
vessels  should  in  all  respects  be  viewed  with  reference  to  corrosion,  as 
if  the  iron  was  always  quite  bare;  and  if  so.  Table  XV.,  before  given, 
affords  data  for  determining  their  duration  \{  wholly  unprotected^  but, 
as  we  shall  see  hereafter,  iron  vessels  may  be  so  treated,  that  in  re- 
gard to  corrosion  it  is  difficult  to  assigu  a  limit  to  their  durability, 
which  it  is  generally  admitted  depends  simply  on  the  question  of  cor- 
rosion. 

The  plates  of  an  iron  ship  are  likely  in  general  to  be  corroded  most 
round  the  rivet-heads,  both  outside  and  inside,  and  adjacent  to  any 
spots  where  the  plates  have  been  hardened  by  hammering  or  bend- 
ing, or  in  any  other  way  have  had  their  homogeneity  destroyed,  and 
least  round  the  bows,  &c.,  where  the  oxide  formed  is  swept  off  by  the 
ship's  motion  through  the  water. 

The  contact  of  oak  timber  especially,  and  generally  of  all  timbers 
which  contain  tannic  or  gallic  acids,  is  extremely  injurious  to  iron, 
and  for  keelsons,  &c.,  or  other  timbers  in  contact  with  iron  and  water, 
teak  should  always  be  used  in  preference,  which  does  not  act  at  all, 
or  but  very  slightly,  upon  iron.  The  bolts  and  nails  of  a  gate  of  the 
fort  at  Canara,  Elast  Indies,  after  having  been  exposed  to  the  weather 
for  half  a  century,  were  found  as  sound  as  when  put  in :  the  gate  was 
of  teak.  In  the  <<  Chiffone"  frigate  certain  teak  planks  had  been 
bolted  to  her  sides ;  on  subsequent  removal,  the  iron  was  sound  and 
uncorroded  in  the  teak,  but  eaten  through  in  the  oak. 

This  injurious  effect  of  oak  timber  as  applied  to  iron  ship-building, 
might  however  probably  be  completely  obviated  by  steeping  the  tim- 
ber, prior  to  insertion,  in  a  solution  of  sulphate  of  iron,  which  would 
engage  the  whole  of  the  organic  acids  which  act  so  injuriously  upon 
iron.  The  oak  would  become  black  from  the  gallate  and  tannate  of 
iron  formed  in  ^ts  pores ;  its  durability  would  most  probably  be  in- 
creased fully  as  much  as  by  steeping  in  sulphate  of  copper,  for  which, 
as  a  mode  of  preventing  dry-rot,  a  patent  has  been  obtained,  and  there 
is  no  reason  to  suppose  that  the  timber  would  suffer  any  deterioration 
in  toughness,  while  it  would  certainly  become  harder. 

Kyanized  timber  of  all  sorts  is  destructive  to  iron  in  sea  water  to  a 
prodigious  extent ;  a  portion  of  the  corrosive  sublimate  (whether  more 
or  less  changed)  contained  in  the  pores  of  the  wood,  is  decomposed 
by  the  contact  of  the  iron,  and  the  quicksilver  reduced  to  the  metallic 
state,  which,  by  its  powerful  electro-negative  relation  to  iron,  promotes 
the  corrosion  of  the  latter.    The  actual  amount  of  corrosion  on  best 
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Staffordshire  iron^by  my  experiments,  when  in  sea  water  and  in  contact 
with  kyanized  oak,  amounted  in  two  years  to  a  depth  of  0-122  of  an 
inch  of  iron  removed  all  over  the  surface,  while  the  same  iron  freely 
exposed  to  the  sea  water  alone,  lost  not  half  so  much  in  the  same  time. 
Indeed  the  utility  of  kyanizing  timber  which  is  to  be  immersed  in  sea 
water  appears  very  dubious,  even  if  it  were  in  this  respect  harmless; 
foi  M.  Lassaigne  has  shown  that  whatever  be  the  nature  of  the  com- 
bination which  the  corrosive  sublimate  forms  with  the  albumen  of  the 
wood,  it  is  soon  washed  out,  being  soluble  in  salt  water;  and  I  have 
already  stated  that,  in  timber  freely  exposed  in  sea  water,  kyanizing 
is  no  protection  against  marine  boring  animals,  kyanized  oak  being 
eaten  through,  two  inches  thick,  in  about  two  years, by  the  Limnoria 
terebrans  J  in  Kingstown  Harbor. 

Of  course  the  contact  of  a  metal  electro-negative  to  iron,  as  lead  or 
copper,  with  iron  ships,  either  exteriorly  or  interiorly,  should  be  avoid- 
ed, and  when  it  is  inevitable,  increased  scantling  should  be  given  to 
the  plates,  &c.,  at  and  around  the  spot. 

The  contact  also  of  brass  should  as  much  as  possible  be  avoided ; 
but  the  injurious  effects  of  brass  depend  much  upon  the  relative  pro- 
portions of  its  constituent  metals,  and  by  a  proper  choice  in  this  re- 
spect may  be  made  very  small.  Brass  or  the  alloys  of  copper  and 
zinc,  are  to  be  preferred  to  gun-metal  or  those  of  copper  and  tin,  all 
of  which  greatly  promote  the  corrosion  of  iron  when  in  contact  with 
them  in  a  menstruum. 

It  is  a  good  palliative  when  copper  or  brass  must  be  in  contact  with 
the  iron,  as  in  the  flanches  of  sea-cocks,  &c.  in  steam  vessels,  to  inter- 
pose a  thickness  of  patent  felt,  saturated  in  boiled  coal-tar  or  in  wax, 
or  other  non-conducting  substance  ;  no  interposition  of  <<  short  iron 
pipes,"  or  other  metallic  matters,  unlessmassesof  zinc,  will  be  of  any 
use;  and  the  effect  of  local  corrosion,  thus  produced,  especially  about 
the  engine-room  and  boilers  in  iron  steamers,  demands  the  most  scru- 
pulous caution,  much  more  than  appears  yet  to  have  been  given  it, 
gun-metal  sea-cocks,  copper  blow-off  pipes,  &c.,  being  at  present  iu 
general  attached  directly  to  the  iron  hull,  which  are  certain  soon  io 
cause  the  iron  plate  round  them  to  be  eaten  away,  and  thus  the  ves- 
sel is  rendered  leaky  in  a  vital  point  and  probably  at  an  unexpected 
moment.  The  application  of  a  thick  zinc  flanch  outside  the  ship's 
side  or  bottom,  at  the  junction  of  such  a  cock  or  pipe,  would  be  a 
remedy,  but  would  promote  fouling;  increased  local  scantling,  and 
non-conducting  flanches  between  the  electro-negative  metal  and  the 
iron,  are  most  to  be  commended. 

There  are  several  substances  found  in  commerce,  the  contact  of 
which  with  the  iron  of  ships,  when  carried  as  loose  cargo,  is  more  or 
less  injurious,  and  unless  an  effective  method  of  protection  be  adopted, 
such  articles  should  not  be  taken  in  iron  vessels  but  at  commensurate 
freights ;  some  of  these  may  be  named,  as  pyritose  wet  coal,  sulphur, 
sulphur  stone,  gypsum,  galena,  copper  ore,  or  other  metallic  sulphu- 
rets,  when  wet ;  alum,  salt,  bleaching  salts ;  acids  of  all  sorts,  when 
not  rendered  secure  against  escape ;  wet  bark  for  tanning,  or  other 
matters  containing  gallic  or  tannic  acids,  &c. 
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The  foilowii^  extract  from  our  Tables  gives  the  relative  values  of 
several  of  the  principal  sorts  of  wrought  iron  and  steel  found  in  com* 
merce,  in  respect  to  durability  in  clear  sea  water ;  their  relative  rates 
of  corrosion  are  directly  as  the  numbers  attached  to  each,  and  hen<^ 
the  values  of  the  several  sorts  of  iron,  &c.  for  ship-building  are  in- 
versefjf  as  those  numbers. 

3Sake  of  Iron.  Invwte  R«latiTe  Value* 

Common  Shropshire  bar,  •           36*14 

Tilted  cast  iron,      .           .           .  .           •      13*38 

Cold  short  bar,  Staffordshire,    .           .  •           13-27 
Shear  steel,  soft,      .....      18*28 

Best  bar  iron,  Bradley,  .           12*05 

Spring  steel,  tempered,        •  .           .11*81 

Blister  steel,  soft,           .           .  .            11*72 

Best  bars  and  plates,  Doulais,  (hot  blast)  .           .      10*83 

Swedish  iron,  Dannemora,        .           .  •           10*82 

Red  short  bar«  Staffordshire,           .  .      10-78 

Common  plates,  Banks,             •           .  •            10*60 

Common  Shropshire  bar,  case  hardened,  •           ^      10*14 

Best  plates  and  bars.  Forest  of  Dean,    .  10*08 

Cast  steel,  as  bard  as  possible,        .  •           .        9*38 

Best  bars  and  plates,  Doulais,  (cold  blast)  8*85 

Low  Moor  plates,  •           .           .  .           •        8-55 

Best  fiiggotted  scrap  iron,         .  .            2*52 

From  the  foregoing  table,  it  is  obvious  that  plates  rolled  from 
scrapped  iron  would  be  the  most  durable  for  ship-building  i  the  Low 
Moor  comes  next  to  these ;  and  to  these  again,  the  plates  from  South 
Wales. 

I  now  proceed  to  make  ;3ome  observations  upon  ope  or  two  of  the 
methods  of  protection  for  iron  which  have  been  recently  publishedi 
before  giving  the  details  of  that  which  I  have  proposed. 

The  whole  of  the  various  methods  that  have  been  from  time  to 
time  proposed  for  protecting  iron  from  corrosion,  may  be  divided  into 
two  classes :  those  which  protect  the  iron  by  a  mechanical  covering, 
more  or  less  perfect,  and  itself  not  acted  on  by  the  corroding  agent ; 
and  those  wherein,  by  the  contact  of  some  other  body,  a  change  is 
produced  in  the  electric  or  chemico-polar  condition  of  the  iron  with  re- 
spect to  the  corroding  agents,  such  that  they  cease  to  be  so  with  re- 
ference to  iL 

To  the  first  class  belongs  the  whole  tribe  of  paints  and  varnishes, 
and  every  attempt  to  cover  or  sheathe  the  surface  of  the  iron  with 
another  metal  which  is  electro-negative  to  it. .  The  principal  methods 
of  this  class  which  have  been  recently  patented,  are  those  of  Miles 
Berry  (a  communication),  for  coating  iron  with  alloys  of  zinc  and  cop- 
per by  cementation  (May  I838,Newton*s  Journal, conj.se ries,  vol.  XV. 
p.  91) ;  Neilson's  (of  Glasgow),  for  coating  iron  with  brass,  by  dusting 
the  interior  of  the  mould  with  brass  filings  before  the  metal  is  poured 
in  &c., a  process  absolutely  useless;  and  Joseph  Shore's, sealed  March 
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1840  (Rep.  Arts^  No.  84,  December  1840),  for  precipitating  copper  or 
nickel  on  iron  by  Spencer's  electrotype  process ;  and  ElUngton  and 
Ruolz's  process,  already  spoken  of,  patented  in  December  1840,  which 
includes  both  classes  of  protection. 

To  this  class  also  Wall's  (of  Bermondsey)  process,  so  much  brought 
before  the  public,  may  be  said  to  belong,  inasmuch  as  (although,  with 
reference  to  zinc  or  copper,  this  process  may  produce  a  change  in  the 
chemical  relations  of  those  metals  to  air  and  water)  it  has  no  such 
effect  upon  iron,  and  merely  acts  upon  it  as  an  imperfect  but  most  ex- 
pensive paint  or  varnish. 

The  principle  of  the  second  class  has  been  already  fully  point- 
ed out  in  preceding  Reports,  and  its  conditions  experimented  on  and 
stated.  It  has  been  stated  that  Sir  H.  Davy^Edmund  Davy,  Pepys, 
and  Sorel,  long  since  invented  or  applied  this  sort  of  protection  to  iron. 

The  principal  inventions  dependent  upon  this  method  which  have 
been  patented,  are  those  by  H.  W.  Crauford  (sealed  April  1837,  Rep. 
Arts,  N.  S.  vol.  ix,  p.  289),  and  Fountainmoreau's  (sealed  May  1838, 
Newton's  Journal,  conj.  series,  vol.  xvi.  p.  289).  These  two  patents 
are  in  fact  one;  they  are  essentially  the  same,  differing  only  in  certain 
details  of  application,  &c  They  both  consist  in  the  application  of  a 
thin  coating  of  zinc  to  the  whole  surface  of  the  iron,  by  dipping  the 
iron  into  fluid  zinc,  when  properly  cleaned  beforehand,  or  by  coating 
it  with  a  paint,  or  rubbing  it,  or  lapping  it  up  in  a  powder  of  metallic 
zinc. 

Of  these  various  methods  not  one  is  completely  effective,  the  causes 
of  which  have  been  already  fully  discussed  throughout  these  Reports. 

The  paint  made  of  powdered  zinc,  and  Wall's  mercurial  paint 
have  no  efBcacy  of  an  electro-chemical  kind  whatever  towards  iron. 
They  differ  in  no  respect  from  any  other  paint  in  being  towards  it 
mere  mechanical  coverings,  more  or  less  perfect  The  result  of  ex- 
periments on  the  zitic  paint  have  been  already  given.  Wall's  patent, 
which  describes  an  absurd  and  roundabout  process  that  reminds  one 
of  the  recipes  of  the  alchymists,  and  can  scarcely  be  the  result  of 
chemical  knowledge  is,  when  stripped  of  its  useless  encumbrances, 
simply  a  mode  of  making  a  mixture  of  several  salts  of  iron  and  mer- 
cury, chiefly  sesquichloride  and  sesquioxide  of  iron,  and  subchloride 
and  subnitrate  of  mercury,  with  probably  suboxide  of  mercury,  which 
being  obtained,  the  whole  is  ground  into  a  thin  ^'  body  less"  paint  with 
linseed  oil ;  when  the  paint  is  long  exposed  to  sea  water  in  contact 
with  zinc  or  copper,  it  is  possible  that  a  small  quantity  of  the  mercury 
may  be  reduced  to  the  metallic  state,  and  may  amalgamate  the  surface 
of  a  zinc  or  copper  plate  in  contact  with  it;  but  it  cannot,  under  any  con- 
ceivable circumstances,  have  the  smallest  protective  power  over  iron, 
beyond  that  which  the  linseed  oil  alone  gives,  the  greasy  coating  of 
which  probably  enabled  the  patentee's  prepared  plates  to  resist  the 
acids,  &c.,  applied  by  those  whose  testimonials  to  that  effect  have  been 
published.  In  some  specimens  of  zinc  and  iron  which  I  received  pre- 
pared according  to  this  process,  I  found  there  was  not  the  slightest 
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protection  from  oorrosion  when  once  tbe  greasy  film  of  oil  was  remov- 
ed. -  . 

I  now  pass  to  tbe  secood  class  of  methods  of  protection.  Zinc 
is  the  only  known  metal  that  can  be  practically  used  as  an  electro- 
chemical protector  to  iron  \  it  can  be  applied,  in  a  massive  form,  lo- 
cally or  at  particular  centres  of  action,  or  it  can  be  diffused  in  a  thin 
coat  of  zincing  over  the  whole  surface. 

There  is  no  considerable  difficulty  in  the  first  mode  of  application 
in  most  cases,  but  it  is,  after  the  lapse  of  a  greater  or  less  time  (gene-> 
rally  only  a  few  weeks),  nearly  useless,  from  one  or  both  of  two 
causes.  Zinc  is  so  slightly  electro-positive  to  iron,  that  its  protective 
power  is  nearly  destroyed  whenever  a  few  spots  of  red  rust  have  form- 
ed anywhere  upon  the  iron  it  is  in  contact  with ;  the  peroxide  acting 
as  an  acid  towards  its  own  base  in  both  fresh  and  sea  water,  the  sur- 
face of  the  zinc  gets  covered  in  the  latter  with  a  hard  crystaline  coat 
of  hydrated  oxide  of  zinc  and  of  calc-spar,  which  retards  or  prevents 
its  further  corrosion,  and  thus  permits  the  iron  to  corrode.  The  de- 
tails of  these  reactions  have  been  given  at  length  in  preceding  Reports. 

These  phenomena  also  occur  when  the  surface  of  tbe  iron  is 
all  zinced  over ;  but  the  insurmountable  objection  to  zinced  iron  is, 
that  in  about  ,two  years  nearly  the  whole  of  tlie  thin  coat  of  zinc  is 
oxidized  and  removed  even  in  fresh  water,  and  in  less  time  in  sea 
water  ;  further,  the  tendency  of  zinQ  to  oxidate  when  fluid  and  at  a 
high  temi)erature,  say  700°  Fahr.,  is  so  great,  and  the  methods  of  clean- 
ing the  surfaces  of  iron  to  be  zinced  heretofore  practised  so  imperfect, 
that  the  sur&ce  of  iron  is  never  perfectly  covered ;  and.  whenever  an 
uncovered  spot  occurs  and  is  exposed  to  air  and  water,  after  a  time  red 
oxide  is  formed,  with  the  results  above  stated.  Zinc,  alone  or  unalloy- 
ed, at  its  fusing  temperature,  in  process  of  working,  get/B  its  oxide 
mixed  up  with  the  metal,  which  adheres  in  minute  patches  to  the  iron, 
every  one  of  which  becomes  the  centre  of  subsequent  oxidation* 

I  will  not  attempt  here  to  enter  upon  the  theoretical  consideration 
of  the  process  about  to  be  described,  but  confine  myself  to  a<tes- 
cription  of  the  methods  to  be  pursued  and.  the  results  obtained.  These 
methods  of  preventing  the  corrosion  of  iron,  whether  cast  or  wrought, 
or  of  steel,  are  applicable  to  articles  formed  of  these  metals  of  what- 
ever sort ;  and  the  methods  of  preventing  the  "  fouling''  of  iron  ves- 
sels, or  vessels  «heathed  with  iron,  are  apppltcable  to  all  articles  of  these 
metals  immersed  in  sea  or  fresh  water;  I  therefore  propose  their  applica- 
tion to  all  manner  of  articles  of  cast  iron,  wrought  iron,  or  steel;  but  as  by 
far  their  most  important  and  valuable  application  is  to  the  protection 
of  ships  built  of  iron,  I  will  confine  my  description  to  the  methods  of 
applying  my  process  to  such  only,  from  i^rhich  may  be  readily  under- 
stood how  it  is  to  be  applied  to  all  other  articles  of  iron,  &c. 

By  the  word.  <<  fouling''  as  applied  to  ships,  iron  buoys,  floating 
beacons,  &&,  is  meant  the  attachment  and  adherence  to  their  surfaces, 
when  immersed  in  sea  or  certain  fresh  waters,  of  various  marine  or 
fresh  water  animals  of  the  molluscous  and  testaceous  classes,  and  of 
aquatic  plants. 

The  method  of  preventing  corrosion  and  <<  fouling''  of  iron 
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▼easels  consists  of  three  principal  operations ;  the  first  of  whieh  is  de- 
signed to  prevent  corrosion,  the  second  aids  the  former,  and  also  pre- 
vents the  fivst  part  of  the  process  being  afterwards  interfered  with  by 
the  third  operation,  which  has  reference  solely  to  the  prevention  of 
^  fouling.'^  Hence,  for  all  other  articles  of  iron,  except  certain  of  those 
immersed  in  sea  or  fresh  water,  the  first  two  operations  «re  alone  re- 
quisite,  and  in  some  cases  the  first  only.  I  proceed  to  describe  in  de- 
tail the  modes  of  performing  the  several  operations. 

The  first  consists  in  covering  the  iron  with  a  particnlar  aUoy 
of  zinc  in  fusion ;  for  this  purpose  the  iron  surfaces  require  to  be  pre- 
viously cleansed  from  adhering  oxide.  The  boiler-plates,  angle-iron, 
&c.,  to  be  psed  for  ship  building  should  not  be  permitted  to  acquire 
any  red  rust  previous  to  the  operations  about  to  be  described ;  and  if 
required  to  lay  by  for  a  considerable  time  previous  to  use,  or  to  be 
transported  to  a  distance,  should  be  rubbed  over  with  drying  oil  or 
other  greasy  matter  to  preserve  them  temporarily  from  rust ;  this  oily 
coating  may  be  afterwards  removed  by  immersion  in  any  allotlineley. 
The  plates  or  other  pieces  of  cast  or  wrought  iron  or  steel  are 
to  be  immersed  on  edge  (or  in  such  a  position  that  the  detached  scale 
of  oxide  can  readily  fall  off),  in  a  suitable  vessel  of  wood,  pottery, 
stone,  or  lead,  containing  dilute  sulphuric  acid  (specific  gravity  about 
1*30,)  or  dilute  hydrochlorio  acid,  specific  gravity  about  1*06  at  60P, 
formed  by  diluting  these  acids  respectively,  as  they  are  usually  found 
in  commerce,  with  rather  more  than  an  equal  bulk  of  water. 

The  diluted  acid  is  best  warmed,  which  may  be  conveniently  done 
by  a  steam  jacket  round  the  vessel,  or  by  blowing  steam  into  the  acid, 
as  it  is  desirable  that  the  scale  of  oxide  should  be  detached  as  rapidly 
as  possible  from  the  surface  of  the  iron.  The  acid  vessel,  in  opcorating 
on  the  great  scale,  is  best  formed  so  that  the  lower  portion  of  acid  and 
the  scales  which  have  deposited  can  be  occasionally  withdrawn,  to 
prevent  waste  of  acid  or  increased  length  of  time  in  the  cleansing  pro- 
cess. The  iron  must  be  wholly  immersed^  and  the  bubbles  of  gaa 
formed  on  its  surface  must  be  free  to  ascend  in  the  fluid  and  escape. 

As  soon  as  the  scale  of  oxide  has  become  detached  or  loosened 
from  the  iron,  the  plates  or  other  pieces  are  to  be  removed  from  the 
<^  cleansing  bath''  and  washed  with  cold  water.  The  surfaces  are  now 
to  be  thoroughly  scoured  by  hand  or  by  power,  with  sand,  or 
emery,  or  with  pieces  of  grit  stone,  while  exposed  to  a  small  running 
stream  of  water,  until  they  appear  quite  clean,  bright,  and  metallic. 

The  plates  or  other  articles  of  iron  are  now  immediately,  and 
without  being  permitted  to  dry,  immersed  in  the  <<  preparing  bath,''  in 
which  tliey  are  to  lie  until  about  to  be  covered  with  the  alloy  of  zinc 
to  be  hereafter  described.  The  fluid  which  forms  what  may  be  called 
the  ^preparing  bath"  is  made  in  the  following  way: — ^To  a  saturated 
cold  solution  of  chloride  of  zinc  is  to  be  added  an  equal  bulk  of  a  sat- 
urated cold  solution  of  sal-ammoniac,  and  to  the  mixed  solutions  as  * 
much  more  sal-ammoniac  in  the  solid  state  is  to  be  added  as  they  will 
dissolve;  or  these  solutions  may  be  made  and  mixed  hot,  and  the  solid 
sal-ammoniac  then  added,  if  thought  more  desirable,  but  the  addition  of 
more  water  on  cooling  is  then  requisite.    The  *^  preparing  bath"  may 
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also  be  formed  of  sulphate  of  zinc  and  sulphate  of  ammooia,  or  acetate 
of  zinc  and  acetate  of  ammonia,  or  of  any  other  soluble  double  salt  of 
zinc  and  ammonia,  or  salt  of  manganese  and  ammonia ;  the  nitrates 
of  zinc  and  ammonia  are  the  least  advantageous,  but  none  answer  the 
purpose  so  well  as  the  above-described  chloride  of  zinc  and  sal-am- 
moniac.    No  free  acid  should  be  present  in  these  solutions. 

The  iron  cleansed  by  the  previous  operations,  is  immersed  in  this 
solution,  contained  in  vessels  of  wood,  or  pottery,  or  stone,  at  com- 
mon temperatures ;  as  soon  as  the  surfaces  of  the  cleansed  iron  appear 
covered  all  over  with  minute  bubbles  of  gas,  it  is  in  a  fit  slalie  to  be 
submitted  to  the  final  operation  of  immersing  in  the  metallic  alloys 
with  which  it  is  to  be  coated  ;  but  the  iron,  when  once  cleansed,  may 
be  permitted  to  remain  in  the  "  preparing  bath'*  for  any  moderate 
length  of  time,  without  injury  to  the  subsequent  process.  The  "  pre- 
paring bath"  becomes  therefore  a  convenient  receptacle  for  depositing 
and  preserving  the  cleaned  or  polished  iron  in  until  ready  for  coating 
with  the  alloy. 

(To  be  continued.) 


Notes  on  the  Hydraulic  Ram. 

The  invention  of  this  singular  engine  is  due  entirely  to  the  genius 
of  the  celebrated  Montgolfier,  who  made  it  known  in  1797 ;  the  pe- 
culiar simplicity  of  its  construction,  as  well  as  of  its  mode  of  action, 
attracted  the  attention  of  hydraulic  engineers,  and  of  mathematicians, 
and  in  1804,  Eytelwein  condticted  a  series  of  experiments  upon  a  well 
digested  plan,  to  develop  the  power,  the  proportions,  and  other  rela- 
tions requisite  to  its  greatest  efficiency.  The  oscillatory  motion  of  the 
water  in  the  ram,  and  the  alternate  action  of  the  valves,  indicate  the 
physical  causes  which  produce  the  effect  of  this  machine ;  they  are 
nevertheless  still  very  far  from  being  sufficiently  understood  to  furnish 
the  basis  of  a  mathematical  theory.  The  passive  resistances,  and  es- 
pecially those  arising  from  the  shock  or  blow  given  by  the  valves,  in- 
terpose difficulties  in  affixing  their  value,  which  render  any  estimate 
of  the  whole  dynamic  effect  almost  impossible.  Experiment  alone 
can  instruct  us  as  to  the  u^t// effect  it  is  capable  of  affording. 

D'Aubuisson  de  Voisins  has  given  a  succinct  account  of  the  re« 
searches  of  Montgolfier  and  of  Eytelwein,  and  these  notes  are  chiefly 
derived  from  it. 

The  parts  of  a  ram  are,  a  pipe  connecting  a  reservoir  of  water  with 
a  case  or  chest,  containing  two  valves — an  air  chamber,  and  a  rising  or 
supply  pipe.  The  pipe  attached  to  the  reservoir  was,  by  MontgoU 
fier,  termed  the  body  of  the  ram,  and  the  valve  chest  its  head.  Further 
description  of  the  construction  of  the  machine  and  of  its  mode  of  action 
is  unnecessary  here,  as  it  may  be  readily  found  in  every  modern  work 
on  hydraulics. 

The  largest  ram  ever  erected  was  put  up  at  Mello,  near  Clermont 
sur  Oise,  by  the  inventor's  son.    Its  principal  dimensions  were : 
Vol.  XIII.*-3ii>  8nns.-*No.  8,  Puevakt,  1847.  U 
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Length  of  body  pipe,  108  feet. 

Diameter  of  ditto,    .  •  .4-3  inches. 

Weight  of  ditto,  .  .  3190  lbs. 

Weight  of  bead,       .  .  440  lbs. 

Contents  of  air  chamber,  .  .  li  gallons. 

The  tail  or  stop  valve  consisted  of  a  horizontal  metal  plate  pierced 
with  seven  holes,  each  covered  by  a  hollow  ball  1  i  inch  diameter ;  it 
beats  60  strokes  per  minute.  This  ram  worked  under  a  head  of  wa- 
ter of  37  feet,  discharging  31)  gallons  per  minute,  and  raising  3*85 
gallons  to  a  height  of  195  feet.  The  ratio  of  the  useful  effect  to  the 
laboring  force  expended  was  *653.  The  comparison  of  effect  is  made 
without  taking  into  account  the  velocity  of  the  motion ;  it  is  the  weight 
of  water  raised  to  a  certain  height  in  a  determinate  time.  Calling/)" 
this  weight,  and  H''  this  height,  the  effect  is  p"  H". 

The  corresponding  force  (P  being  the  weight  of  fluid  furnished  by 
the  stream  in  the  same  time,  and  H  the  height  of  the  fall  or  head  of 
•water,)  is  expressed  by  P  H. — ^The  ratio  of  these  is  consequently 

p  Tj  9  or  since  jti"  :  P  : :  y  :  Q,  the  ratio  is  ^-rj- 

The  following  table  shows  the  ratio  and  the  effect  of  ordinary  rams. 
The  first  experiment  was  made  upon  the  ram  constructed  by  Mont- 
golfier  himself,  at  his  house  at  Paris ;  the  second,  upon  that  erected 
by  his  son,  above  cited ;  and  the  others,  upon  rams  in  the  neighbor- 
hood of  Paris,  mentioned  in  the  Trait6  des  Machines,  p.  161. 


Height. 

Water  per  mmote. 

9^' 

Fall. 

Elenrtion. 

Eipcnditnre. 

DeliTered 

Q  H 

H. 

H." 

Q. 

9* 

1 

8'-6" 

52'-8 

15 

1-37 

'S7 

2 

37-2 

195-0 

31 

3-85 

•653 

Mean  ntio 

3 

34-9 

111  11 

18i 

3-74 

•651 

gH'':aH— 65 

4 

3-3 

14  11 

4-37 

5918 

•629 

5 

22-10 

196-10 

2-86 

0-22 

•671 

Ft.  In. 

Ft.    In. 

Gallons. 

Gallons. 

Eytelwein  made,  at  Berlin,  1123  experiments,  gradually  and  suc- 
cessively varying  the  dimensions  of  the  several  parts  of  the  hydraulic 
ram.  He  confirmed  the  effect  produced  in  each  case,  and  deduced 
rules  for  the  dimensions  and  arrangement  of  the  parts,  suitable  to  the 
greatest  effect. 

The  following  table  contains  some  of  the  experiments  upon  the 
largest  of  the  rams  he  employed,  in  its  most  advantageous  arrange- 
ment, viz : — 

Length  of  body  pipe,   .  .  .43  feet  9  inches. 

Diameter  of  ditto,  .  .  0  2i  << 

Capacity  of  air  chamber,  .  .        1*94  gallons. 

Area  of  opening  of  tail  or  escape  valve,  3-74  square  inches. 

This  area  in  the  first  experiment  was  raised  to  6'2   square  inches. 

The  valves  were  clack  valves,  and  the  escape  valve  was  placed  be- 
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tween  the  air  chamber  and  the  reservoir.    These  experiments  may 
have  their  result  expressed  by  the  following  formula^ 


7 
Q 


But  as  this  has  been  deduced  from  experiments  which  in  some 
measure  refer  to  the  maximum  effect  of  which  the  water  ram  is  ca- 
pable, we  may  obtain  the  ordinary  results  exact  enough  by  reducing 
the  numerical  coefficient  about  \j  and  we  get 

p  H"-i-2  p  (H— a^inFT) 

See  D'Aubuisson  p.  503, — also  Taffe,  Application  de  la  Mechan- 
ique,  p.  278. 


GalloDi  of 

water  nei 

RaUo^H". 

No.  of 
Strokes 

Height  in  feet  of 

Ratio. 

minute. 

<IH. 

Ratio. 

muate. 

PaU. 
H. 

Eleration 
H". 

H". 

Expended 

Raised. 

Ezperi. 
nent. 

Formula. 

H. 

66 

/     // 
10    0 

/    II 
26    4 

2-63 

10-65 

3-39 

0-9 

0-97 

2-92 

54 

10    2 

32    4 

3-18 

13-97 

3-83 

0-873 

0-92 

3-67 

50 

9  11 

38    8 

3-9 

12-01 

2-622 

0-85 

0-87 

4-58 

52 

8    0 

32    4 

4- 

816 

1-687 

0-847 

0-85 

4-72 

45 

8    9 

38    8 

4-4 

10-85 

2-09 

0-845 

0-84 

5-2 

42 

7    5 

38    8 

5-21 

9-92 

1-5 

0-787 

0-78 

6-62 

36 

6    0 

38    8 

Q'5 

8-89 

1-05 

0-754 

0-71 

8-62 

26 

4    64 

32    4 

7-2 

6-23 

0-495 

0-672 

0-67 

10-7 

31 

5    0 

38    7 

7-7 

8-05 

0-704 

0-667 

0-65 

11-54 

23 

4    1 

38    8 

9-47 

1111 

0-649 

0-548 

0-56 

17-2 

17 

3    0 

32    2 

107 

10-8 

0-479 

0-473 

0-51 

22-6 

15 

3    3 

38    8 

11-9 

12-34 

0-363 

0-352 

0-45 

33-8 

14 

2    6 

38    8 

15-5 

11-95 

0-22 

0-284 

0-32 

54-6 

10 

1  114 

38    8 

19-3 

9-81 

0-088 

0-181 

0-18 

106-6 

According  to  Eytelwein,  the  length  of  the  body  pipe  ought  not  to 
be  ks3  than  I  of  the  height  to  which  the  water  is  to  be  raised.  Its 
diameter  in  inches,  (when  Q"  is  the  number  of  gallons  expended  per 
second)  -■4Jv^Q^  The  diameter  of  the  rising  or  delivery  pipe 
should  be  one-half  of  this.  The  air  chamber  should  be  as  large  as 
the  cube  content  of  the  rising  pipe.  The  two  valves  should  be  close 
to  each  other,  but  it  is  of  little  moment  whether  the  escape  valve  is 
above  or  below  the  air  chamber,  with  regard  to  the  stream  of  water. 
The  opening  of  the  escape  or  tail  valve  should  not  be  less  than  the 
section  of  the  body  of  the  ram. 

Example, — Let  it  be  required  to  raise  220  gallons  of  water  per 
hour  to  a  height  of  46  feet ;  the  disposable  head  of  water  being  4  feet; 
to  determine  the  expenditure  of  water  per  second,  and  the  principal 
dimensions  of  the  ram — 

220  gallons  per  hourBB2200  lbs.Bs36-6  lbs.  per  minute ; 
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36-6  X 46— 1-2  P  (4 — 2v^46  X4.) 
36-6x46  1403      .„„,„,, 

*"  P- 1.2(4— 2^184)"  1:29-  ^°«^'«  '^^'  P"  °'^'»"*«  ' 
and  108  76  gallons  per  minute— 1-81  gallons  per  second. 
Diameter  of  body  pipeai4i  v^l*81aB4i  x  1*346m6  inches,  nearly. 
Length  of  ditto  should  not  be  less  than  44  feet, — say  50  feet. 
Diameter  of  rising  pipe  bb|  SB  3  inches. 

3s  V  '7854  X  46 
Content  of  ditto— j^ ""^i  cube  feet —capacity  of  air 

chamber. 

Diameter  of  opening  for  escape  valve  — 6  inches. 

If  ball  valves  are  used,  their  weight  should  be  twice  that  of  the  cor- 
responding bulk  of  water. 

D'Aubuisson,  p.  504,  makes  the  following  important  remarks ; — 
"The  hydraulic  ram  has  only  been  employed  hitherto,  in  raising 
small  quantities  of  water,  and,  therefore,  in  producing  small  effects. 
The  greatest  effect  obtained  by  Eytelwetn  from  1123  experiments 
was  only  1476  lbs.,  raised  one  foot  in  a  minute ;  and  the  greatest  from 
the  rams  used  in  France  is  but  7500  to  8500  lbs.,  raised  one  foot  in  a 
minute,  or  about  one  half  the  work  done  by  a  horse,  harnessed  in  a 
gin." 

It  is  very  doubtful  whether  the  ram  can  be  used  for  raising  large 
volumes  of  water.  The  violent  shock  of  the  valves,  and  the  heavy 
pulsations  of  the  machine,  derange  the  frame  and  the  foundations 
made  to  support  it.  This  it  has  been  attempted  to  obviate  by  mate- 
rially increasing  the  weight  of  the  ram,  and  in  this  way  the  loss  of 
effect  arising  from  the  movement  of  the  machine  may  be  diminished, 
and  the  evil  remedied  up  to  a  certain  point 

The  strong  frame-work  and  heavy  masonry  constructed  to  support 
large  rams,  have  been  entirely  destroyed  after  a  certain  length  of  time; 
and  it  is  much  to  be  feired,  that  the  employment  of  this  engine,  in 
other  respects  so  remarkable,  will  continue  to  be  restricted,  and  that 
its  sphere  of  usefulness  will  not  extend  beyond  the  supply  of  water  to 
an  isolated  house  or  manufactory. 

1,  Lancaster-place,  Nov.  5, 1846.  J,  H. 

Civil  En^.  and  Arch.  Journal. 


Self-Registering  Instruments. 

Mr.  Brooke  stated  that  he  had  applied  to  the  barometer,  thermome- 
ter, and  psychrometer,  a  new  apparatus,  by  which  also  he  had  obtain- 
ed a  register  of  variations  of  the  declination  magnet,  a  description  of 
which  he  had  transmitted  to  the  Royal  Society.  This  may  be  briefly 
explained  to  consist  of  two  concentric  glass  cylinders,  which  enclose 
between  them  a  piece  of  photographic  paper,  and  are  carried  round 
by  clockwork  once  in  twelve  hours.  These  are  covered  by  a  black- 
ened case  having  a  narrow  slit  parallel  to  the  axis  of  the  cylinders, 
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through  which  a  small  point  of  light,  reflected  from  a  spherical  con- 
cave mirror  attached  to  the  magnet,  and  then  refracted  through  a  cy- 
lindrical lens,  passes  and  impresses  the  paper.  Some  photographs 
were  exhibited,  and  were  much  approved  of  by  the  President,  by  Dr. 
Wheweil,  and  other  leading  members  of  the  committee  who  were 
present :  from  these  the  position  of  the  magnet  at  any  given  time 
might  generally  be  determined  within  ten  seconds,  and  frequently 
within  five.  The  self-registering  barometer  was  described  as  a  sy- 
phon barometer,  the  extremities  of  which  were  nearly  an  inch  in  di- 
ameter, and  exactly  the  same  size,  being  adjacent  portions  of  the  same 
tube.  A  glass  bulb  having  a  tubular  stem  rests  on  the  surface  of  the 
mercury  in  the  lower  end  of  the  tube,  and  is  maintained  in  a  vertical 
position  by  small  friction-rollers.  On  this  stem  rests  the  short  arm  of 
a  balanced  lever,  and  the  barometer  is  so  placed  that  the  long  arm  of 
the  lever  carries  a  black  paper  screen  between  a  lamp  and  the  slit  in 
the  apparatus  above  described ;  the  light  of  the  lamp  being  condensed 
by  a  cylindrical  lens  placed  in  front  of  and  paralled  to  the  slit  in  the 
apparatus.  This  screen  has  a  narrow  slit  in  it,  at  right  angles  to  the 
former ;  and  the  small  portion  of  light,  transmitted  through  the  point 
at  which  the  two  slits  cross  each  other,  produces  a  trace  upon  the 
photographic  paper.  The  ratio  of  the  arms  of  the  lever  may  be  de- 
termined at  pleasure,  so  as  to  magnify  the  variations  from  two  to  ten 
times ;  and  as  the  line  is  very  sharply  defined,  when  magnified  five  . 
times,  the  variations  may  be  readily  determined  to  the  thousandth  part 
of  an  inch.  The  author  stated  that  he  had  not  had  the  opportunity 
of  determining  the  errors  of  the  instrument,  arising  from  friction  and 
other  causes,  but  he  believed  them  to  be  very  small.  In  the  self-regis- 
tering thermometer  and  psychrometer  the  mercury  in  a  wide  flat  bore 
of  the  tube,  intercepts  a  portion  of  the  focal  line  of  light  formed  by 
refraction  through  a  cylindrical  lens  placed  as  above.  This  does  not 
require  more  particular  description,  as  it  differs  only  in  details  from 
similar  apparatus,  of  which  a  description  is  in  print. 

Mr.  F.  Ronalds,  on  presenting  his  third  annual  volume  of  observa- 
tions and  experiments  made  at  the  Kew  Observatory,  described  his 
experiments  on  the  photographic  self-registration  of  the  electrometer, 
the  barometer,  the  thermometer,  and  the  declination  magnetometer, 
explained  his  existing  apparatus  for  these  purposes,  and  exhibited  the 
resulting  photographs— but  first  briefly  adverted  to  his  previous  propo- 
sals in  1840  and  1841,  and  experiments  in  1844,  relative  to  the  subject. 
The  principal  characteristic  of  his  improved  system  is  a  peculiar  adap» 
tation  of  the  lucernal  microscope.  An  instrument  of  this  kind  was  em- 
ployed in  July  1845  to  register  the  variations  of  Volta's  atmospheric 
electrometer.  The  pair  of  straws  were  properly  insulated  and  sus- 
pended within  the  body  of  the  microscope,  and  towards  its  object  end. 
A  condensing  lens  was  placed  at  the  end  itself,  and  a  good  lamp  stood 
beyond  it;  a  strong  light  was  therefore  projected  upon  those  sides  of  the 
straws  which  were  turned  towards  the  condensing  lens,  and  the  other 
sides  were  in  deep  shade.  The  light  also  impinged  upon  a  little  screen 
fitted  into  the  back  of  a  case  about  two  feet  long  fixed  to  the  eye  end 
of  the  microscope,  at  right  angles  with  it.  and  vertically ;  through  this 
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screen  was  rut  a  very  narrow  curved  slit^  whose  chord  was  horizon- 
taly  and  radius  equal  to  the  length  of  the  straws.    Between  the  elec- 
trometer and  the  screen  an  excellent  combination  of  schrometer  lenses 
by  Ross  was  accurately  adjusted,  to  produce  a  good  chemical  focus 
of  the  electrometer,  at  a  distance  as  much  beyond  the  external  surface 
of  the  screen  as  the  thickness  of  one  of  the  plates  of  glass  to  be  pre* 
sently  mentioned.     In  the  long  vertical  case  was  suspended  a  frame 
about  half  the  length  of  the  case,  provided  with  a  rabbet,  into  which 
two  pieces  of  plate  glass  could  be  dropped,  and  these  brought  into 
close  contact  by  means  of  six  little  bolts  and  nuts.    The  frame  could 
be  removed  at  pleasure  from  the  line  by  which  it  was  suspended,  and 
the  line,  after  passing  through  a  small  bole  stopped  with  grease  at  the 
top  of  the  long  case,  was  attached  to  a  pulley  about  four  inches  in 
diameter, on  the  hour  arbor  of  a  clock.    Lastly,  counterpoises,  rollers, 
and  springs  were  used  for  insuring  accurate  sliding  of  the  frame,  &c. 
A  piece  of  photographic  paper  was  now  placed  between  the  two 
plates  of  glass  in  the  movable  frame,  the  long  case  was  closed  so  as  to 
prevent  the  possibility  of  daylight  entering  it,  the  clock  was  started, 
and  the  time  of  starting  was  noted.     All  that  part  of  the  paper  which 
was  made  to  pass  over  the  slit  in  the  screen  by  the  motion  of  the 
clock,  became  now  therefore  successively  exposed  to  a  strong  light, 
and  was  consequently  brought  into  a  state  which  fitted  it  to  receive 
a  dark  color  on  being  again  washed  with  the  usual  solution,  ex- 
cepting those  small  portions  upon  which  dark  images  of  the  lower 
parts  of  the  straws  were  projected  through  the  slit ;  these  parts  of 
course  restrained  the  light  color,  and  formed  long  curved  lines  or 
bands,  whose  distances  from  each  other  at  any  given  part  of  the 
photograph,  i.  e.  at  any  given  time,  indicated  the  electric  tension  of 
that  time.    Sometimes  daylight  was  used*  instead  of  the  light  from  a 
lamp,  and  in  that  case,  during  the  process  some  appearances  of  the 
sky  were  occasionally  noted,  by  which  it  was  evident  that  in  serene 
weather,  when  the  sun's  light  and  heat  varied,  and  the  paper  became 
consequently  either  more  or  less  darkened,  the  electric  tension  as 
shown  in  the  photograph  varied  also,  increasing  with  the  increase  of 
light,  &c.    This  fact  has  not  perhaps  before  been  observed ;  but  as  the 
darkening  effect  on  the  paper  could  not  always  be  depended  upon, 
separate  notes  were  taken  of  the  intensities  of  light  and  the  same  re- 
sults obtained.    At  the  suggestion  of  the  astronomer  royal,  a  distin- 
guishing electrometer,  formed  on  the  day  pile  system  was  afterwards 
employed,  which  exhibited  in  the  photograph  not  only  the  tension  but 
the  kind  of  electricity  possessed  by  the  electrometer  at  any  given 
time. 

The  dry  thermometer  was  next  tried ;  it  was  of  the  horizontal  kind, 
had  a  flat  bore,  and  its  tube  was  introduced  through  the  side  of  the 
microscope ;  the  tube  had  a  diaphragm  of  very  narrow  aperture  fixed 
upon  it,  and  the  slit  in  the  screen  at  the  eye  end  of  the  microscope 
was  now  of  course  straight  and  horizontal.  The  image  was  a  little 
magnified,  and  the  breadth  of  the  dark  band  or  line  in  the  photograph 
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tecame  the  measare  of  temperature  inversely^  at  any  time.  *  The 
bacometer  employed  was  of  the  syphon  kind  ;  the  microscope  was 
turned^in  order  to  bring  the  long  case  and  its  sliding  frame  into  an 
horizontal  position ;  the  clock  was  placed  at  one  end,  and  a  little 
weight  sufficient  to  keep  the  frame  steady  was  suspended  by  a  line 
over  a  pulley  at  the  other  end.  The  lower  leg  of  the  barometer  was 
introduced  through  the  new  bottom  of  the  microscope,  it  was  provid- 
ed with  a  similar  kind  of  diaphragm  to  that  on  the  thermometer,  and  of 
course  the  slit  in  the  screen  was  now  vertical.  A  very  light  blacken- 
ed pith-bail  rested  on  the  surface  of  the  mercury,  and  its  image  was 
slightly  magnified,  but  will  in  future  be  much  more  so.  The  declin* 
ation  magnet  was  one  of  two  feet,  provided  with  a  damper,  and  its 
mode  of  suspension  was  essentially  similar  to  that  of  the  Greenwich 
declinometer.  In  order  to  adapt  it  for  self-registration,  a  very  light 
conical  brass  tube,  projecting  six  inches  beyond  its  north  end,  was 
affixed  to  the  lower  side  of  the  spur  which  carried  it,  and  to  the  north 
end  of  that  tube  a  small  wire,  called  the  index,  was  attached  at  right 
angles;  this  index  descended  through  little  slits  in  the  bottoms  of  the 
two  cases,  enclosed  the  magnet,  &c.,  and  took  the  place  of  the  electro* 
meter  described  above  in  the  lucernal  microscope,  which  was  placed 
below  the  cases,  and  was  now  required  to  be  much  longer  than  be- 
fore, in  order  that  the  image  and  motion  might  be  sufficiently  magni- 
fied, yet  etaining  a  flat  field.  Everything  was  very  firmly  fixed 
upon  the  two  pillars  which  formerly  carried  the  transit  instrument  of 
George  III. 

A  great  many  photographs  were  obtained  and  sent  for  inspection  to 
Greenwich.  Of  some  termday  impressions,  Mr.  Glaisher,  the  niag- 
netical  and  meteorological  superintendent  of  the  Greenwich  Observa- 
tory, says,  in  an  official  note,  that  <<  the  beautiful  agreement  of  these 
results  with  those  at  Greenwich  is  highly  satisfactory.'*  This  must 
be  gratifying  to  Mr.  Ronalds,  who  has  from  the  first  so  ably  devised 
and  conducted  the  experiments  and  observations  at  Kew. —  Transac. 
Brit.  Jissoc.  Ibid. 


On  the  Corrosion  of  Iron  Rails  In  and  Out  of  Use.  By  R.  Mallet. 

The  researches  on  this  subject  are  still  in  progress,  experiments  are 
being  made  upon  six  different  lines  of  Railway.  The  principal  facts 
already  ascertained  are ; — 1st.  That  there  is  a  real  difference  in  the 
rate  of  corrosion  between  the  rails  in  use  and  out  of  use  : — that  this 
appears  to  be  connected  with  their  peculiar  molecular  condition  so  in- 
duced. 2nd.  The  determination  of  the  complex  conditions  as  to  mag- 
netism, which  aifect  rails  some  time  in  use,  producing  both  induced 
and  permanent  magnetism  in  the  rails,  each  rail  being  magnetic  with 
polarity,  and  having  from  four  to  eight  separate  poles  each. 

Mr.  Hunt  stated  his  confirmation  of  the  experiments  of  Ritter — 
that  magnetism  had  the  power  of  protecting  iron  from  corrosion; — to 

•  In  order  to  convert  this  into  the  wet-bulb  '  hygrometer,'  nothing  of  course  is 
necessary  bat  the  application  of  the  usual  cup  or  water  and  the  capillary  threads. 
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which  he  referred  the  protecting  influence  exerted  on  the  rails  in  use 
on  railways.  ib. 


Notice  of  a  Gas  Furnace  for  Organic  Jlnalysis.    By  Dr.  Percy. 

This  was  an  ingenious  arrangement,  by  which  gas  burnt^  mixed 
with  air,  through  wire  gauze,  was  substituted  for  charcoal.  Its  ad* 
vantages  are  its  extreme  cieanUness,  and  the  power  which  the  opera* 
tor  possesses  of  regulating,  at  will,  the  heat, — which  is  not  practica- 
ble in  the  ordinary  furnace  for  organic  analysis  with  charcoal.      ib. 


On  the  Sailing  Powers  of  two  Yachts^  Built  on  the  fVave  Prin- 
ciple.   By  Dr.  Phipps. 

The  first  was  built  for  Dr.  Corrigan,  of  Dublin,  in  1844 ;  a  small 
open  boat  24  feet  by  6,  of  3f  tons,  which  did  so  well  that  she   was 
able  to  beat  everything  near  her  own  size,  and  to  sail  with  those  which 
exceeded  it  in  some  instances  as  far  as  four  times.    She  was  dry  on  seas 
where  they  were  wet,  was  very  stiff,  sure  in  stays,  and  steered  well 
at  all  times.    The  second  is  a  yacht  of  45  tons,  O.M.,  for  Samuel  Hol- 
der, Esq.,  of  Ringabella ;  built  from  the  drawing  by  Mr.  Peasely,  of 
Passage  West,  in  Cork.    She  appears  to  have  the  following  qualities : 
a  first  rate  performance,  attained  without  sacrifice  of  any  good  quali 
ty,  large  accommodation ^high  stability.  She  is  weatherly,  steady,  and 
easy,  dry  in  the  worst  weather,  and  pitches  and  ascends  less  than  any 
vessel  I  was  ever  in.    She  turns  so  sharply  that  no  ten  ton  yacht  can 
do  it  quicker,  and  steers  so  well,  scudding  in  a  gale  of  wind,  that  not- 
withstanding an  unbalanced  state,  from  an  injudicious  shift  of  mast, 
she  neither  broaches  to,  nor  is  compelled  to  lay  to — which  a  compan- 
ion of  larger  size  (60  tons),  and  of  tried  sea  qualities,  was  forced  to 
do,  and,  in  consequence,  arrived  from  Cork  to  Dublin  14  hours  after 
the  wave-built  yacht.     In  a  race  at  Kingstown  for  the  Railway  Cup 
of  100  guineas,  in  which  she  was  matched  against  the  best  boats  of 
the  three  countries,  in  a  time  race,  including  one  fine  yacht  of  100  tons, 
she  won — and  did  the  course  exactly  in  4h.  22m.  58s. — it  being  46 
nautic  miles.     Making  no  allowance  for  tacking  or  starting  from  ab- 
solute rest,  the  rate  of  this  is  \0\  knots  per  hour.    This  is  a  great  re- 
suit  for  a  principle  yet  in  its  infancy.    The  same  vessel  left  Holyhead 
in  a  gale  of  wind,  with  storm*sails,  main  sail  stowed,  and  everything 
made  snug ;  with  a  reefed  try-sail,  a  double-reefed  foresail,  and  third 
jib.     She  lay  in  one  stretch  to  the  Irish  coast,  where  she  tacked  to  the 
southward,  beating  down  to  the  Arklow  light  in  11  hours.    Six  per- 
sons on  board,  being  separately  questioned,  agreed  that  the  time  from 
Holyhead  to  the  Irish  coast  was  4)  hours.    Making  every  reasonable 
allowance,  less  than  50  nautic  miles  could  not  have  been  done ;  and 
this  gives  a  velocity  of  1 1  nautic  miles  per  hour, — an  unrecorded 
speed  for  ships  of  any  size,  close  hauled,  but  surprising  for  a  vessel 
of  45  tons,  and  in  a  very  rough  sea.    It  was,  in  fact,  remarked  on 
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board  that,  as  the  wind  freshened,  her  pace  increased  without  limit. 
This  agrees  with  the  fact  stated  by  Gapt.  Fishbourne,of  the  Flambeaa 
steamer,  on  wave  hnes,  that  she  had  a  speed  greatest  in  the  worst 
weather,  ns  compared  with  her  rival — It  is  perhaps  possible  to  im- 
prove sailing  vessels  greatly,  as  compared  with  steamers.  When  so 
improved,  they  might  be  used  where  sailing  vessels  nearly  compete 
with  steamers  at  present.  This  may  be  further  helped  by  the  dimi- 
nution of  insurance  and  of  the  present  unnecessary  waste  of  human 
life. 

Mr.  Scott  Russel,  after  expressing  his  gratitude  to  the  Association 
for  directing  its  attention  to  so  important  a  subject,  proceeded  to  ex- 
plain the  theory  of  what  was  known  as  the  wave  principle  in  ship 
building.  He  was  fir:it  induced  to  direct  his  attention  to  this  subject 
when  the  canal  companies  proposed  some  years  ago  to  establish  swift 
boats  that  might  compete  with  the  mail  coaches.  On  being  applied 
to  by  them,  his  first  attempt  was  to  build  one  with  a  spheroidal  bow, 
produced  by  the  revolution  of  an  ellipse ;  but  the  result  was  not  as 
successful  as  was  to  be  wished.  The  favorite  shape  of  bow  among 
seamen  at  the  time  was  that  called  a  duck's  breast,  but  the  effect  was 
to  raise  a  large  wave  immediately  in  front  of  the  vessel,  which  of 
course  considerably  retarded  its  velocity.  He  then  directed  his  at- 
tention to  the  motion  of  the  water  itself.  When  a  vessel  passed 
through  the  water  at  a  great  velocity  a  high  wave  was  raised  at  the 
head,  as  high  in  the  old  steamers  as  four  feet ;  and  this  wave  on  fall- 
ing back  formed  a  hollow  by  its  pressure  immediately  behind  it,  and 
the  water  was  afterwards  sent  out  with  great  force  on  both  sides  of 
the  bow.  All  this  was  a  costly  and  useless  expenditure  of  force.  He 
thought  that,  in  removing  the  particles  of  water  to  allow  the  vessel  to 
pass,  it  was  necessary  to  expend  the  least  force  on  the  whole ;  and, 
therefore,  the  first  impulse  should  be  given  gently.  This  force  should 
increase  to  a  certain  point,  and  then  decrease  as  gradually,  leaving 
the  particles  to  rest  quietly  at  the  greatest  breadth.  In  endeavoring 
to  ascertain  the  least  resistance  necessary  to  bring  the  particles  of 
water  out  of  a  state  of  rest  he  conceived  that  there  ought  to  be  a 
similarity  between  the  motion  of  water  and  that  of  a  pendulum  re- 
volving in  a  circle  according  to  the  curve  of  the  vessel's  size ;  and 
this  led  him  to  adopt  the  form  known  as  the  wave  principle.  This  is 
different  from  a  bow  formed  of  two  straight  lines  meeting  at  an  acute 
angle;  it  being  gently  holtower  than  such  a  bow  towards  the  cut- 
water, and  a  little  rounder  towards  the  greater  breadth.  The  object 
to  be  attained  was,  he  conceived,  to  remove  the  particles  of  water 
rapidly,  and  at  the  same  time  not  to  throw  them  farther  aside  than 
the  breadth  of  the  vessel  amidships.  That  this  object  was  effected 
by  the  wave  principle  he  ascertained  in  the  following  manner: — He 
got  his  model  boat,  75  feet  long,  to  be  carried  along  by  high-bred 
horses  at  a  speed  of  17  miles  an  hour,  and  made  the  head  pass  be- 
tween two  oranges  floating  on  the  water,  and  which  he  intended  to 
represent  two  particles  of  the  water  to  be  removed.  The  oranges 
merely  touched  the  side  of  the  vessel  until  they  got  amidships,  and 
there  remained ;  thus  showing  that  no  greater  force  had  been  applied 
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to  them  than  was  necessary  to  remove  them  out  of  the  way  of  the 
vessel.    Another  phenomenon  observed  was,  that,  instead  of  the  high 
wave  at  the  bow,  which  sailors  thought  was  a  sign  of  a  ship  sailing 
well,  or  what  they  called  carrying  a  bone  in  her  teeth,  the  elevation 
and  subsequent  depression  of  the  water  were  entirely  got  rid  of.     In 
their  place  there  was  a  gentle,  long  elevation,  just  under  the  shoulder 
of  the  ve88el,where  all  sailors  would  like  her  to  be  supported.     For 
the  closing  of  the  water  at  the  stern  he  at  first  thought  it  would  be 
better  to  have  the  same  shape  behind ;  and  this  had  the  effect  of  bring- 
ing the  oranges  together  again  behind  in  an  horizontal  directiou  ;  but 
he  found  it  did  not  answer  at  all.    It  occasioned  too  high  a  resistance, 
and  had  a  multitude  of  bad  qualities.     He  discovered,  in  fact,  that  the 
fuller  she  was  behind,  and  the  flatter  she  lay  upon  the  surface  of  the 
water,  the  quicker  she  sailed ;  and  that  this  should  be  the  case  is  clear, 
when  it  is  considered  that  the  water,  returning  to  its  level,  is  governed 
by  an  entirely  different  law  from  that  by  which  it  is  first  separated. 
The  power  which  sends  the  water  into  the  wake  has  nothing  to  do 
with  that  which  displaces  it  before.     It  is  forced  upwards  by  the 
greatest  pressure  from  below  in  vertical  lines  of  the  cycloidal  family. 
A  run  fine  below  and  full  above  was  attained,  by  many  experiments, 
as  the  best  for  good  steering  and  other  qualities.    This  full  water*Iine 
above  should  never  exceed  a  cycloid.    The  vertical  lines,  in  which 
the  water  rises  in  the  secondary  wave  (which  really  replaces  the  dts- 
placed  water)  may  be  cut  off,  at  any  convenient  height,  close    to 
the  stern.    These  two  considerations  united  led  him  to  the  adoption 
of  what  is  known  as  the  wave  principle.    In  the  wave  formation  the 
greatest  breadth  of  the  ship  is  not  at  the  bows,  or  even  amidships, 
but  a  great  way  aft,  in  the  ratio  of  three  to  two.    In  the  shear  plan 
the  bow  of  this  form  has  one  main  cycloid,  and  all  the  other  bow  lines 
are  parts  of  cycloids.    In  this  form  the  particles  ascend  and  descend 
without  shock. 

Mr.  Vignolles  asked  if  the  Admiralty  had  got  vessels  built  on  this 
principle, — and  if  not,  why  not! 

Mr.  Scott  Russel  replied,  that  he  had  been  much  more  desirous  for 
the  adoption  of  the  system  in  other  ships  than  in  the  Admiralty,  be- 
cause he  had  been  informed  that  the  Admiralty  did  not  like  the  intro- 
duction of  scientific  principles  into  ship-building,  and  preferred  re- 
maining as  they  were.  He  had,  therefore,  been  averse  to  obtrude  the 
subject  on  them.  He  might  state,  however,  that  the  best  informed 
men,  at  the  Admiralty,  were  aware  of  the  existence  of  the  wave  prin- 
ciple ;  and  it  was  not  improbable  they  might  adopt  it,  though  he  could 
not  say  how  soon,  nor  to  what  extent.  lb. 


•Account  and  Description  of  Chemitype  Printing. 

Those  who  are  aware  of  the  deficiencies  still  existing  in  the  prac- 
tice of  wood-engraving  will  gladly  receive  the  intelligence  of  a  newly 
invented  art,  which,  though  unlikely  to  supersede  wood-engraving 
altogether,  may  certainly  remedy  the  imperfections  to  which  it  is  sub- 
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ject.  This  art  is  termed  Chemitype  Printing.  It  has  been  invented 
by  Herr  PQl,  of  Copenhagen,  and  practised  by  him-at  Leipzic,  in  con- 
junction with  G.  H.  Friediein,  graphic  printer,  of  the  same  city.  By 
this  method  an  etching  or  engraving,  made  on  metal  in  the  usual  way, 
may  be  converted  into  a  high  relievo  stamp,  to  be  used  for  printing 
on  an  ordinary  printing  press,  as  is  the  case  with  common  wood-en* 
gravings.  The  following  statement  may  in  general  illustrate  the 
character  of  the  invention : — Zinc,  being  the  most  positive  of  all  metals, 
and,  at  the  same  time,  the  cheapest,  is  principally  used.  On  a  highly 
polished  plate  of  pure  zinc  an  etching  or  engraving  is  made  in  the 
usual  manner,  which,  under  common  circumstances,  would  be  fitted 
for  impressions  on  a  copper  engraver's  press,  having  the  same  har- 
mony and  proportion  of  all  the  respective  etched  or  engraved  lines. 
The  tracery,  thus  deepened,  is  now  to  be  fused  or  melted  down  with 
a  negative  metal,  and  the  original  metal  plate  (zinc)  corroded  or  etched 
by  means  of  a  certain  acid,  thus  making  the  cavities  of  the  former 
drawing  appear  in  the  shape  of  a  high  relievo  stamp.  This  effect  is 
only  produced  in  consequence  of  the  metal  composition  in  the  lines  of 
the  tracery  not  being  acted  upon  by  the  acid  on  account  of  the  gal- 
vanic agency  subsisting  between  the  two  metals,  and  the  acid  corro- 
ding only  the  zinc,  according  to  the  discoveries  of  the  celebrated 
Professor  Jacobi. 

After  these  details  there  cannot  be  the  least  doubt  of  the  specific  dif- 
ference between  chemitype  printing  and  glyphography,  relievo  etching 
in  copper,  and  other  similar  artistical  processes  and  practices  lately  in- 
ventccl.  Its  principle  rests  upon  the  positive  and  negative  nature  of 
the  metals.  As  every  drawing  on  the  metal  plate  is  completely  ex- 
act in  the  relievo  stamp,  the  practice  is  absolutely  independent :  the 
exact  and  accurate  representation  of  the  original  sketch  is  always  to 
be  expected.  Wood-engraving  can,  in  most  cases,  be  superseded  by 
this  novel  method  ;  but  whenever  little  outlay  and  a  necessity  of  put- 
ting the  impressions  continuously  in  the  letter-press  are  to  be  consid- 
ered, much  better  work  can  be  furnished  by  chemitypes.  In  many 
other  instances  the  new  practice  is  preferable,  chiefly  when  colored 
printing  is  required,  e.  ^.,  in  the  representation  of  maps,  plans,  archi- 
tectural drawings,  &c.,  &c.  At  the  same  time,  the  correction  or  im- 
provement of  any  drawing  can  be  much  better  executed  than  in  wood- 
engraving. 

Herr  PCil  has  published  a  pamphlet  on  his  valuable  invention.  It 
is  accompanied  with  some  excellent  specimens,  which,  even  at  first 
sight,  give  a  decided  testimony  to  the  superiority  over  wood-engra- 
vings. Every  new  addition  to  the  facilitated  means  of  all  sorts  oi 
Art,  by  which  they  may  become  the  multiplying  agents  of  general 
civilization,  must  be  received  with  consideration.* 

London  Art-Union. 

*  We  have  seen  some  specimens  of  the  printing  referred  to  by  oar  correspondent, 
which  are  undoubtedly  superior  lo  ordinary  wood-engrayings ;  bat  our  readers 
must  be  aware  we  cannot  form  an  accurate  opinion  of  the  true  value  of  the  inven- 
tion from  the  two  or  three  examples  sent  us  for  inspection. 
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Experiments  on  Tanned  Canvas  far  {he  use  of  Artists. 

In  this  paper  the  writer  states  the  processes  and  results  of  certain 
experiments  which  he  instituted  with  a  view  to  ascertain  the  antisep- 
tic property  of  tan  applied  as  a  preservative  to  artists^  canvas.  The 
experiment  was  made  upon  two  unpressed  three-quarter  canvases, 
which, having  been  steeped  in  tan  prepared  for  the  purpose,  were  hung 
in  a  very  damp  cellar,  together  with  two  other  canvases  which  had 
not  been  so  prepared.  After  the  lapse  of  ten  years  the  tanned  can- 
vases were  found  to  be  as  perfect  as  when  first  put  into  the  cellar, 
while  the  untanned  exhibited  signs  of  decay.  The  canvases  were  re- 
placed in  the  cellar,  and  during  ten  years  more  subjected  to  the  same 
trial,  after  which  the  untanned  canvases  dropped  from  the  frame,  while 
the  other  remained  perfectly  sound.  We  all  know  with  what  success 
our  fishermen  tan  their  nets  and  sails,  to  preserve  them  against  the 
destructive  effects  of  the  salt  water ;  but  these  experiments  of  Mr. 
Millett  are  nevertheless  highly  valuable.  Ibid. 


Improvements  in  Concentration  of  Sulphuric  Acid. 

From  the  inconvenience  which  has  long  been  experienced  in  the 
ordinary  process  of  concentrating  sulphuric  acid  in  glass  vessels,  from 
the  frequent  breaking  of  the  glass,  and  the  great  care  required  to  keep 
the  hot  vessels  from  draughts  of  cold  air,  Mr.  Jones,  chemist,  of  Bris- 
tol, has  obtained  a  patent  for  enclosing  them  in  what  he  terms  a  pro- 
tector, made  of  sheet-iron,  tin,  or  other  suitable  material,  not  liable  to 
be  injured  by  the  heat  of  the  process :  it  may  be  cylindrical,  square, 
or  any  other  figure,  provided  it  completely  envelops  the  glass  vessel; 
it  should  be  5  in.  or  6  in.  larger  in  diameter,  so  as  to  inclose  the  glass 
in  an  atmosphere  of  hot  air  during  the  operation.  By  this  means  the 
process  will  be  shortened,  a  considerable  saving  in  fu^l  and  labor  be 
the  result,  and  the  glass  vessels  last  much  longer.  Min.  Jour. 


Letter  from  Professor  HarCy  on  the  use  of  Hydrogen  for  Oas 

Lighting. 

TO  TBI  COKXITTn  ON  PUBLICATIOHI  OF  TBS  JOVftllAL  OF  TBB  FftAirXUlf  imTtTOTB. 

Oentlemeny — I  beg  leave  to  refer  you  to'a  communication  of  mine 
in  Silliman's  Journal,  vol.  ii,  for  1822,  page  172,  where  you  will  find 
that  I  stated  that  I  had  rendered  hydrogen  sufficiently  luminous  to  act 
as  a  gas  light,  by  presenting  to  it,  in  a  nascent  state,  oil  of  turpentine. 

I  make  this  reclamation  in  consequence  of  the  article  in  the  last 
number  of  the  Journal  of  the  Franklin  Institute,  representing  an  analo- 
gous process  as  the  invention  of  a  Mr.  Jobard. 

I  am  yours,  with  regard,  Robert  Habb. 

January  14/A,  1847. 
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Annual  Report  qf  the  Canal  Commissioners  of  Pennsylvania^ 
transmitted  to  the  Oovernor  in  pursuance  qf  Law^  for  the  Fi- 
nancial Year  ending  November  30/A,  1846. 

The  following  report  of  the  operations  upon  the  canals  and  rail- 
roads of  the  commonwealth,  is  respectfully  presented  by  the  Canal 
Commissioners  of  Pennsylvania,  embracing  the  fiscal  year  commen- 
cing December  1, 1845,  and  ending  November  30,  1846. 

The  receipts  and  expenditures  upon  the  public  works,  during  the 
fiscal  year,  have  been  as  follows : — 

Seceipts. 

For  motive  power  charges  and  for  use  of 
State  trucks  on  the  Philadelphia  and  Co- 
lumbia railway,  including  fines,  and  for 
old  materials  sold,  $  250,757*90 

For  motive  power  charges  and  for  use  of 
Slate  trucks  on  the  Allegheny  Portage 
railway,  including  fines,  and  for  old  ma- 
terials sold,  140,639-75 

For  tolls  on  the  Philadelphia  and  Colum- 
bia  railway,  g«3,792*73 

For  tolls  on  the  Allegheny  Portage  rail- 
road, 46,038'04 


$  66l,258-43 
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Amount  brought  forward,  .  .  0  6619828-42 

For  tolls  on  the  main  line  of  canal,  includ- 
ing collections  at  out-let  locks,  bridges, 
and  aqueducts;  also  rents, fines,  and  old 
materials  sold,  335,809*56 

For  tolls,  rents,  fines,  &c.,  on  the  Delaware 
division,  146,321*56 

For  tolls,  rents,  fines,  &c.,  on  the  Susque- 
hanna, and  North  and  West  Branch  di- 
visions, 152,135-22 

634,266-34 


Total  gross  receipts,  $  l ,295,494-76 

Expenditures. 

For  maintaining  motive  power  on  the  Phil- 
adelphia and  Columbia  railway,  in- 
cluding the  repair  and  management  of 
State  trucks,  $  157,846-23 

For  maintaining  motive  power  on  the  Al- 
legheny Portage  railway,  including  re- 
pair and  management  of  State  trucks,       103,260-62 

For  repairs  on  the  Philadelphia  and  Co- 
lumbia railway,  58,702-24 

For  repairs  on  the  Allegheny  Portage  rail- 
way, 25,567-45 

For  repairs  on  the  main  line  of  canal,  140,855-92 

For  repairs  on  the  Delaware  division,  43,554-53 

For  repairs  on  the  Susquehanna,  and  North 
and  West  Branch  divisions,  115,063-64 

For  compensation  of  collectors,  weigh- 
masters,  inspectors  of  cargoes,  including 
house  rent,  stationery,  and  incidental  ex- 
penses of  their  offices,  32,073-68 

For  compensation  of  lock-keepers,  33,006-60 

709,930-91 


Receipts  over  expenditures,  $  585,563*85 

From  the  above  sum  of  0585,563-85  may  be  deducted  85,041-72, 
the  amount  expended  for  pay  of  Canal  Commissioners,  secretary, 
clerk  hire,  messenger,  stationery,  postage,  and  incidental  expenses  (rf* 
their  office,  leaving  {^580,522-1 3  as  the  net  revenue  produced  by  the 
canals  and  railroads  of  the  commonwealth,  for  the  year  ending  No- 
vember 30,  1846. 

The  foregoing  synopsis  of  receipts  and  expenditures,  embraces  the 
cost  of  maintaining  the  motive  power  on  the  Philadelphia  and  Co- 
lumbia, and  Allegheny  Portage  railroads;  the  cost  of  repair,  ordinary 
and  extraordinary,  upon  the  canals  and  railroads  of  the  State,  as  also 
the  compensation  of  all  the  officers  and  agents  employed  on  them  du- 
ring the  year ;  the  payments  for  work  and  labor  done  at  the  Eastern 
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reservoir.  The  sums  paid  for  damages,  under  general  and  special  acis 
of  Assembly,  and  the  balance  of  a  former  appropriation  for  the  purchase 
of  new  trucks,  which  was  expended  for  that  object,  are  not  embraced 
in  the  foregoing  statement  of  receipts  and  expenditures  for  the  year 
1846,  as  they  are  not  considered  as  belonging  to  the  repairs  and  man- 
agement of  the  public  works  for  any  one  fiscal  year,  but  are  brought 
into  view  in  another  part  of  this  report. 

It  may  be  proper  to  state  here,  that  on  comparing  the  foregoing 
statement  with  the  actual  receipts  from,  and  payments  to,  internal 
improvements,  as  given  in  the  report  of  the  Slate  Treasurer,  for  the 
fiscal  year  ending  on  the  dOth  November,  1846,  a  considerable  va- 
riance may  appear,  which  is  readily  accounted  for  by  the  fact  that 
the  tmnsactions  of  the  officers,  (residing  in  parts  of  the  State  remote 
from  the  seat  of  government,)  at  the  Treasury,  cannot  be  brought  up 
to  the  last  day  of  the  fiscal  year,  on  which  the  balances  are  all  struck 
at  that  department ;  consequently,  in  the  statement  of  the  Treasurer, 
a  portion  of  the  receipts,  which  properly  belong  to  the  past  year,  but 
which,  although  collected  in  that  year,  were  not  paid  in,  nor  credited 
until  after  the  30th  day  of  November,  will  appear  as  receipts  of  the 
fiscal  year  ending  on  the  30th  day  of  November,  1846.  The  same 
may  be  said  of  a  portion  of  the  receipts  of  the  year  just  closed,  which 
will  be  carried  in  this  way  to  the  ensuing  year.  The  payments  at  the 
Treasury  are  also  charged,  as  of  the  date  on  which  the  disbursing 
officer  draws  the  money,  to  be  thereafter  paid  out  and  accouiited  for 
by  him,  and  do  not,  therefore,  show  the  exact  transactions  in  the  way 
of  expenditures  within  the  year.  The  Canal  Commissioners,  however, 
in  the  foregoing  statement,  have  not  omitted  any  thing  actually  ex- 
pended during  the  fiscal  year,  whether  paid  and  settled  before  the 
close  of  the  year  or  not.  Nor  have  they  included  any  thing  in  the 
receipts  which  did  not  come  into  the  hands  of  the  collecting  officers 
during  the  same  period. 

In  their  report  of  last  year,  the  Canal  Commissioners  estimated  the 
gross  receipts,  for  the  year  just  closed,  at  one  million  two  hundred  and 
seventy-five  thousand  dollars,  and  in  this  respect  their  anticipations 
have  been  more  than  realized ;  but  they  regret  to  state,  that  the  freshet 
of  March  last,  (unprecedented  within  the  last  sixty  years,;  sweeping, 
as  it  did,  entirely  over  a  great  portion  of  our  canals,  and  carrying 
upon  the  surface  of  the  water  immense  masses  of  heavy  ice,  produced 
the  necessity  of  very  heavy  expenditures  for  extraordinary  repairs, 
as  well  as  much  detention  in  the  opening  of  navigation  upon  the  sev- 
eral lines  of  canal.  In  the  tabular  statement  attached  to  this  report, 
numbered  one,  the  character  and  cost  of  the  repairs  are  stated,  distin- 
guishing between  those  of  an  ordinary  character,  and  those  rendered 
necessary  by  floods  and  other  casualties. 

The  operations  on  the  public  works,  with  suggestions  in  reference 
to  them  for  the  ensuing  year,  will  be  noticed  in  order,  commencing 
with  the  Main  Line. 

Philadelphia  and  Columbia  Railway, 

From  the  report  of  the  superintendent  of  this  work,  it  will  be  per- 
ceived that  the  operations  in  the  motive  power  department  have  been 
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conducted  with  much  regularity  and  despatch,  and  that  no  casualty 
of  a  serious  character  has  occurred. 

The  reduced  expenditure,  in  proportion  to  the  amount  of  tonnage, 
number  of  cars,  and  passengers  transported  over  the  road,  is  a  grati- 
fying evidence  of  the  skill  and  integrity  of  the  officer  who  has  been 
charged  with  its  management  during  the  three  last  years. 

The  machinery  upon  the  road  is  represented  by  the  superintendent 
in  excellent  condition ;  extensive  rebuilding  and  repairing  of  the  en- 
gines having  been  done  during  the  past  season.  The  power  of  the 
stationary  engine,  at  the  head  of  the  Schuylkill  inclined  plane,  has 
been  increased  by  the  substitution  of  new  and  enlarged  boilers  for  the 
old  ones,  which  were  worn  out,  and  other  important  improvements. 
The  repairs  upon  the  road  have  been  more  than  ordinarily  expensive 
during  the  past  season,  owing  to  the  rapid  Wear  of  the  rails,  and  the 
heavy  burthens  carried  over  it.  It  has  been  found  necessary  to  in- 
sert/or/y  tons  of  new  rail,  which  cost,  at  the  works  at  Danville,  eighty 
dollars  per  ton.  When  it  was  ascertained  by  the  Board  that  this 
price  was  demanded  for  the  new  rails,  they  would  have  deferred  or- 
dering them  at  the  time,  indulging  the  hope  that  they  might  be  sub- 
sequently obtained  at  a  lower  rate ;  but  the  condition  of  the  road,  and 
the  absolute  necessity  of  immediately  supplying  the  place  of  old  rails 
with  new  ones,  on  many  parts  of  it,  to  maintain  it  in  order  for  trans- 
porting freight  and  passengers  safely,  left  the  Board  no  alternative  but 
to  direct  the  superintendent  to  make  the  purchase  at  what  they  con- 
sidered an  extravagant  price. 

As  the  condition  of  the  road  is  such  as  to  require  a  considerable 
quantity  of  new  rail  every  succeeding  year,  it  is  suggested  that  means 
should  be  placed  at  the  disposal  of  the  Board,  so  that  contracts  for 
iron  may  be  made  some  time  in  advance  of  the  period  when  it  be- 
comes necessary  to  use  it,  and  the  commonwealth  be  saved  the  ne- 
cessity of  paying  more  than  this  article  should  cost,  in  an  emergency 
such  as  has  been  noticed. 

That  part  of  the  railway  between  White  Hall  Station  (eleven  miles 
from  Philadelphia,)  and  Columbia,  is  generally  in  reasonably  good 
condition.  From  the  head  of  the  Schuylkill  inclined  plane  to  White 
Hall  station,  the  whole  travel  and  tonnage  has,  for  several  years,  passed 
upon  a  single  track,  and  it  is,  consequently,  difficult  and  expensive  to 
keep  in  repair.  It  will  be  remembered  that  the  superintendent,  in  bis 
report  last  year,  submitted  an  estimate  for  an  additional  track  upon 
this  portion  of  the  road,  amounting  to  fifty-eight  thousand  dollars,  and 
the  Board  concurred  in  recommending  the  measure  to  the  attention 
of  the  Legislature.  In  his  report  of  this  year,  the  same  officer  has 
submitted  an  estimate  for  the  same  object,  amounting  to  sixty-three 
thousand  three  hundred  and  ninety-five  dollars ;  the  difference  be- 
tween the  former  and  present  estimate,  being  made  up  in  the  increased 
price  of  iron  now  demanded  over  what  it  could  have  1>een  purchased 
for  in  1845. 

In  reference  to  this  subject,  the  following  extract  from  the  report 
of  the  superintendent  is  respectfully  commended  to  the  attention  of  the 
Legislature,  as  containing  the  views  of  the  Board,  viz : — ^  It  is  cer- 
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tainly  a  source  of  regret  that  an  appropriation  was  not  made  last  win« 
ter  towards  an  object  of  so  much  importance,  as  the  situation  of  the 
South  track  is  now  such  as  renders  the  renewal  of  a  portion  of  it  imper- 
ative.'' It  is  hoped  that  the  Legislature  will  no  longer  postpone  (by 
withholding  the  necessary  appropriation)  the  commencement  of  a 
work  which  is  becoming  indispensable  from  the  increasing  business 
upon  this  great  thoroughfare.  In  the  estimate  submitted  for  the  re- 
pair of  the  Philadelphia  and  Columbia  railway  for  the  year  1847,  it 
will  be  seen  that  the  sum  required  for  that  object  is  considerably 
larger  than  the  amount  expended  during  any  one  of  the  three  prece- 
ding years ;  this  results  from  the  necessity  of  procuring  and  inserting 
new  rails,  and  extensive  repairs  being  indispensably  required  at  the 
Coatesville  viaduct  and  other  mechanical  structures.  For  more  mi- 
nute details  of  the  operations  upon  this  road,  as  also  for  the  different 
items  of  estimated  repairs,  the  Board  respectfully  refer  to  the  report 
of  the  superintendent  upon  the  road. 

•Allegheny  Portage  Railroad. 

This  link  in  the  main  line  of  the  State  improvements  was  opened 
for  use  about  the  middle  of  March,  and  the  business  regularly  con- 
ducted upon  it  throughout  the  season,  with  such  interruptions  only  as 
resulted  from  a  scarcity  of  trucks,  at  times,  for  all  the  section  boats  of- 
fering, and  such  as  were  caused  by  extraordinary  floods  and  land 
slides  upon  the  road.  The  locomotives  and  machinery  are  represented 
as  in  good  condition,  with  the  exception  of  such  of  the  stationary  en- 
gines as  will  require  their  foundations  rebuilt  during  the  ensuing  win- 
ter. These  repairs  to  the  foundations  are  necessary,  as  well  to  con- 
duct the  business  safely  by  the  use  of  hemp  ropes,  (as  has  been  the 
case  heretofore,}  but  are  essentially  so,  in  order  to  adapt  the  machinery 
to  the  use  of  wire  ropes,  which  are  now  found  to  be  manifestly  supe- 
rior in  point  of  safety  and  economy  to  any  heretofore  used. 

In  proportion  to  the  tonnage  passed  upon  this  road,  the  expenses 
of  maintaining  the  motive  power  have  been  less  for  the  year  1846, 
than  at  any  former  period. 

These  expenses,  it  is  confidently  believed,  may  be  still  further  re- 
duced by  substituting  locomotives  on  most  of  the  levels  where  horse 
power  has  heretofore  been  used,  and  by  the  employment  of  wire 
ropes  upon  all  the  planes.  These  improvements  have  been  directed 
to  be  made,  and  in  order  to  supply  the  motive  power,  it  is  designed 
to  remove  from  the  Philadelphia  and  Columbia  railway  to  the  Alle 
gheny  portage  railway,  such  of  the  locomotives  as  can  be  spared  from 
the  former,  when  two  new  ones,  which  the  superintendent  of  that 
road  has  been  instructed  to  contract  for,  have  been  delivered. 

From  the  report  of  the  superintendent  of  motive  power,  it  will  be 
seen  that  an  additional  number  of  trucks  will  be  required  for  the  busi- 
ness of  next  year,  to  accommodate  and  pass  without  detention  the 
section  boats  that  navigate  the  main  line.  This  system  of  transpor- 
tation is  found  from  experience  to  be  very  severe  on  the  railways, 
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wearing  out  and  crushing  the  rail  ends,  as  well  as  deranging  the  track 
to  a  much  greatet  extent  than  the  use  of  ordinary  cars. 

The  Board  would  respectfully  leave  to  the  Legislature  the  decision 
of  the  question,  whether,  under  all  the  circumstances,  this  mode  of 
transportation  should  be  further  encouraged,  and  the  facilities  increased 
beyond  the  provision  already  made  for  it  by  the  commonwealth. 
*  The  cost  of  repairs  on  the  Allegheny  Portage  railway  during  the 
past  year,  although  less  than  that  of  the  preceding  year,  has  been 
considerably  enhanced  by  the  increased  business  upon  it,  and  the  re- 
markably heavy  rains  which  occurred  several  times  during  the  season. 
The  superintendent  states  that  /Aree several  times  the  operations  upon 
the  road  were  for  a  time  entirely  suspended  in  consequence  of  the  hill 
sides  giving  way  at  different  points,  and  large  bodies  of  earth  and  stone 
covering  the  track,  and  in  some  instances  carrying  with  it  the  whole 
road  at  these  points.  The  frequent  heavy  rains  have  done  conside- 
rable damage  by  filling  up  the  ditches  and  culverts,  besides  causing 
the  streams  in  the  vicinity  of  the  road  to  pass  over  it  in  several  places 
and  sweep  out  the  whole  embankment,  road  bed,  blocks,  &c.  All 
these  injuries  were  promptly  and  permanently  repaired  with  the  least 
possible  delay  practicable  under  the  circumstances.  The  condition  of 
the  tracks  upon  the  inclined  planes  has  become  such  from  the  decay 
of  the  wooden  superstructure  and  the  wear  of  the  flat  rails,  that  the 
time  has  arrived  when  a  commencement  must  be  made  to  relay  them 
with  T  rails.  To  postpone  any  longer  this  improvement,  is  to  em- 
barrass and  retard  transportation  over  the  road,  and  at  the  same  time 
incur  more  risk  of  accidents,  as  well  as  increased  expenditures  for  the 
motive  power. 

To  enter  into  detail  in  reference  to  this  work,  would  swell  this  re- 
port beyond  reasonable  limits,  and  the  Canal  Commissioners  therefore 
respectfully  refer  for  more  minute  information  to  the  accompanying 
report  of  the  superintendent  of  the  road. 

Main  Line  of  Canal. 

The  main  line,  it  was  designed  by  the  Board  should  be  ready  for 
navigation  by  the  17th  of  March  last,  and  the  ordinary  repairs  had 
been  made  during  the  preceding  winter  with  the  view  of  opening  it  at 
that  time ;  but  that  intention  was  frustrated  by  the  unprecedented  flood 
which  has  been  hereinbefore  alluded  to,  and  which  delayed  the  open- 
ing of  the  navigation  until  near  the  middle  of  April.  After  the  open- 
ing of  the  navigation  some  slight  interruptions  to  it  occurred,oocasioned 
by  breaches  at  various  points  on  the  line,  and  lastly  by  a  high  flood 
in  the  Juniata  river  near  the  close  ojlthe  season. 

The  nature  and  extent  of  the  danaiage  to  the  main  line,  as  also  that 
sustained  on  the  other  divisions  by  the  great  spring  flood,  was,  imme- 
diately after  its  occurrence,  commilnieated  to  both  branches  of  the 
Legislature  in  a  special  report  from  the  Board,  and  it  has  not  been 
deemed  necessary  to  recapitulate  it  on  the  present  occasion. 

In  addition  to  the  ordinary  repairs  required  in  clearing  out  the  ca- 
nal, repairing  and  strengthening  the  banks,  &c.,  much  of  an  extraor- 
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dinary  character,  such  as  rebuilding  of  the  mechanical  structures,  has 
been  required  during  the  past  season,  among  the  heaviest  of  which 
may  be  enumerated — two  new  aqueducts,  rebuilding  one  lock  and 
making  water  way  and  feeder  around  the  guard  lock  at  the  Clark's 
Ferry  dam,  all  on  the  Eastern  division. 

Clark's  Ferry  Bridge. 

This  important  structure  was  seriously  injured  by  the  flood  in 
March  last,  before  referred  to — two  of  the  piers  having  been  partially 
cut  down  by  the  heavy  floating  ice,  and  two  spans,  or  about  one-fifth 
part  of  the  superstructure,  carried  away,  besides  considerable  injury 
to  the  arch  timbers  of  the  other  spans.  The  officer  in  charge  of  the 
line  had  been  instructed,  and  was  making  arrangements,  to  rebuild 
and  repair  the  injured  portion  of  this  work,  but  before  any  considera- 
ble  amount  of  work  had  been  done  to  it,  the  remaining  portion  of  the 
superstructure  unfortunately  caught  fire  from  sparks  blown  upon  it 
from  the  engine  on  the  boat  engaged  in  towing  the  canal  boats  across 
the  pool  of  the  dam.  After  this  disaster,  the  board  were  strongly  in- 
clined to  adopt  the  wire  suspension  plan  in  the  reconstruction  of  this 
1)ridge,  but  upon  inquiry  they  ascertained  that  the  cost  would  be  so 
much  beyond  that  of  a  good  wooden  superstructure,  that  under  all 
the  circumstances,  and  in  view  of  the  means  at  their  command,  they 
concluded  to  rebuild  it  of  wood  upon  the  arch  and  truss  plan,  modify- 
ing, and,  as  they  believe,  improving  on  the  plan  of  the  old  superstruc- 
ture. At  the  same  time,  they  deemed  it  prudent  to  raise  the  whole 
work  three  feet  above  the  original  height,  to  secure  it  against  danger 
from  a  flood  similar  to  that  which  caused  the  injury,  which  required 
a  corresponding  increase  in  the  height  of  the  masonry  of  the  piers  and 
abutments,  as  well  as  the  taking  down  the  same  height  of  old  masonry 
before  commencing,  in  order  to  put  in  the  new  skew-backs  at  the 
proper  points  for  the  increased  elevation  of  the  bridge,  being  equiva- 
lent to  six  feet  in  height  of  masonry  on  all  the  piers  and  abutments. 
The  ice  breakers  were  also  raised  seven  feet  above  their  former  height, 
to  guard  against  injury  from  floods  in  future. 

The  Board  did  not  hesitate  to  adopt  the  alternative  of  rebuilding 
ai  once,  as  the  best  calculated  to  promote  the  interest  of  the  common- 
wealth, as  well  as  to  facilitate  and  retain  the  trade  and  transportation 
upon  the  public  improvements.  The  expense  attending  the  towing 
of  canal  boats  across  the  river  at  Clark's  ferry,  would  amount  an- 
nually to  more  than  three  times  the  interest  on  the  cost  of  rebuilding 
the  bridge,  without  taking  into  view  the  tolls  received  for  travel  upon 
it,  amounting  to  about  an  average  of  two  thousand  dollars  annually. 
This  work  will  have  cost  for  its  reconstruction,  when  completed,  the 
sum  of  thirty-six  thousand  nine  hundred  and  seventy-two  dollars  and 
fifty  cents,  of  which  sum,  twenty-two  thousand  three  hundred  and 
seventy-five  dollars  and  eighty-nine  cents  was  expended  and  paid 
before  the  close  of  the  fiscal  year.  Ten  thousand  dollars  of  the  ag- 
gregate cost  of  rebuilding  was  rendered  necessary  by  injury  from  the 
flood,  and  provided  for  in  the  appropriation  for  that  object,  made  by 
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the  acts  or  the  1st  and  20th  of  April,  1846.  The  balance  of  the  ag- 
gregate cost  was  occasioned  by  the  fire.  This  bridge  was  so  far  ad- 
vanced towards  completion,  as  to  be  opened  for  travel  on  one  of  its 
road- ways  on  the  second  day  of  the  present  month,  and  the  common- 
wealth has  since  that  date  been  receiving  toil  for  its  use,  as  heretofore. 
Upon  the  Juniata  division,  the  largest  expense  incurred  in  extraor- 
dinary repairs,  was  for  the  rebuilding  of  the  Shaver's  Ford  aqueduct, 
and  the  out-let  lock  at  Le wistown.  The  Shaver's  Ford  aqueduct  was 
destroyed  by  fire  in  the  month  of  September,  1845,  and  no  doubt  is 
now  entertained  of  its  having  been  fired  by  an  incendiary.  Its  place 
was  supplied  by  the  erection  of  a  temporary  trunk,  supported  by  tres- 
tles, wliich  answered  for  the  purpose  of  keeping  up  the  navigation 
during  the  remainder  of  that  season. 

During  the  fiscal  year  just  closed,  it  has  been  replaced  by  a  new 
and  substantial  structure,  dispensing  with  the  roof,  and  increasing  the 
width  of  trunk  from  sixteen  to  eighteen  feet,  and  costing  the  sum  of 
ten  thousand  five  hundred  and  forty  dollars,  being  five  hundred  and 
forty  dollars  more  than  was  estimated  for  it  by  the  Board,  in  their  last 
annual  report.  This  increased  cost  over  the  estimate  is  attributable 
to  the  unexpected  severity  of  the  weather  during  the  last  winter, 
which  prevented  the  execution  of  the  work  as  advantageously  and 
economically  as  was  anticipated  at  the  time  it  was  made.  The  whole 
of  this  work  had  to  be  done  during  the  winter  months,  and  it  was 
faithfully  executed  and  completed  so  as  to  be  ready  for  navigation 
over  it  on  the  15th  of  last  March.  The  out-let  lock  at  Lewistown, 
constructed  originally  of  crib  work,  and  which  had  become  so  much 
decayed  as  to  be  entirely  unfit  for  use,  was  rebuilt  during  the  past 
summer,  at  a  cost  of  two  thousand  one  hundred  and  fifty  dollars  and 
seventy-five  cents.  This  improvement  will  add  much  to  the  facility 
for  shipping  at  this  point,  which,  without  the  advantage  of  the  out- 
let, was  very  much  confined  and  embarrassed. 

Upon  the  Western  division,  between  Johnstown  and  Pittsburg,  a 
considerable  amount  of  extraordinary  expenditure  has  been  required 
in  repairing  breaches  occasioned  by  floods  during  the  summer,  as  well 
as  in  repairing  the  injury  done  to  many  parts  of  the  work,  by  the 
breaking  up  of  the  ice  last  winter.  In  addition  to  the  current  repairs 
required  to  keep  up  the  navigation  on  this  division,  the  superstruc- 
tures of  three  aqueducts  were  renewed  last  winter,  as  also  extensive 
lepairs  to  the  one  over  the  Allegheny  river,  near  Freeport.  A  sup- 
ply of  material  is  now  on  hand  for  the  thorough  and  complete  repair 
of  this  work  during  the  ensuing  winter.  The  crib  work  protections 
at  dams  Nos.  2  and  3,  on  this  division,  having  become  much  decayed, 
and  having  sustained  severe  injury  from  the  ice  floods  last  spring, 
were  partially  carried  away  by  the  heavy  freshets  during  the  summer. 
These  have  been  replaced  in  a  substantial  and  permanent  manner. 

Delaware  Division, 

Arrangements  had  been  made  for  an  early  opening  of  navigation  on 
this  division  of  the  public  works^  but  in  consequence  of  the  extensive 
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injury  to  the  canal  by  the  spring  flood,  it  had  to  be  delayed  until  about 
the.  middle  of  April,  at  which  time  it  was  resumed,  and  has  been  con- 
tinued without  further  interruption  throughout  the  season.  The  spe- 
cial report  of  the  Board  (already  noticed,)  to  the  last  Legislature, 
relative  to  the  damage  done  to  the  State  works,  caused  by  the  flood 
in  March  last,  will  show  that,  in  proportion  to  its  length,  this  division 
of  canal  suffered  more  severely  by  that  flood  than  any  other  portion 
of  the  State  improvements.  The  prompt  action  of  the  Legislature  in 
providing  the  necessary  funds  for  its  repair,  together  with  the  energy 
and  perseverance  of  the  supervisor,  and  those  under  his  direction,  in 
the  discharge  of  their  several  duties,  enabled  the  Board  to  have  it 
placed  in  condition  for  resuming  the  navigation  upon  it  at  the  time 
;above  stated.  The  annual  current  repairs  to  the  canal  banks,  protect- 
ing them  with  rip-rap  repairs  to  locks,  aqueducts,  waste  weirs,  &c , 
have  all  been  attended  to  during  the  summer,  and  the  canal  is  now 
in  excellent  order  for  an  early  resumption  of  navigation  on  it  next 
spring.  This  division  of  the  Pennsylvania  improvements,  during  the 
fiscal  year  just  closed,  has  yielded  a  revenue  nearly  equal  to  the  in- 
terest upon  two  millions  of  dollars,  after  paying  all  the  current  repairs 
and  other  expenses,  as  well  as  the  extensive  repairs  rendered  neces- 
sary by  the  freshet  of  last  spring. 

In  pursuance  of  the  act  of  20th  April  last,  authorizing,  under  cer- 
tain conditions,  the  construction  of  an  out-let  lock  at  Well's  Falls,  the 
Board  advertised  for  proposals  for  the  loan  authorized  by  said  act,  to 
be  received  at  their  office  until  the  10th  day  of  July  last;  no  offer  to 
take  the  loan,  however,  was  received^  and  the  Canal  Commissioners 
were  therefore  under  the  necessity  of  postponing  any  further  steps  to- 
wards carrying  out  the  object  of  the  enactment 

Susquehanna  and  North  and  West  Branch  Divisions. 

The  opening  of  navigation  upon  the  Susquehanna  division  was  de- 
layed until  late  in  the  month  of  May,  in  consequence  of  the  great  in- 
jury it  sustained  by  the  spring  flood  and  subsequent  freshets  in  the 
river.  The  West  Branch  division  was  ready  for  navigation  in  April, 
and  the  North  Branch  early  in  the  month  of  May,  but  as  these  two 
branches  were  of  little  use  until  the  communication  with  the  main 
line,  through  the  Susquehanna  division,  was  complete;  it  was  near 
the  last  of  May  before  the  navigation  throughout  could  be  said  to  be 
open.  In  addition  to  the  repair  of  the  damages  to  these  lines,  and  the 
ordinary  current  repairs,  a  large  expenditure  has  necessarily  been 
made  in  the  reconstruction  of  the  superstructures  of  four  aqueducts, 
and  thoroughly  tightening  and  securing  the  Shamokin  and  Nanticoke 
dams. 

The  Shamokin  dam  had  been  repaired  by  contract  for  a  considera- 
ble portion  of  its  length,  and  the  work  was  suspended  in  1842.  Du- 
ring the  past  season  the  remaining  portion  of  it,  1154  feet  in  length, 
has  been  thoroughly  re-covered  on  the  upper  slope,  and,  it  is  believed, 
made  sufiiciently  tight  to  supply  the  canal  with  water  without  a  resort 
to  coffer  dams  during  the  low  stages  of  water,  as  has  been  the  case 
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for  many  years  past.  At  the  Nanticoke  dam  a  substantial  crib  work 
has  been  placed  below  the  old  dam,  extending  from  the  canal  side  of 
the  river  some  distance  beyond  the  angle,  and  about  one  hundred  feet 
more  than  half  its  length.  The  sickness  which  prevailed  among  the 
laborers  at  this  work  prevented  its  completion ;  but  it  is  believed  that 
the  portion  of  the  dam  most  likely  to  sustain  injury  from  the  spring 
freshets  has  been  secured,  and  the  remaining  portion  can  be  protected 
during  the  next  summer  so  as  to  render  it  beyond  danger  for  years  to 
come.  The  accompanying  tabular  statements,  numbered  1, 2,  3,  and 
4,  are  referred  to  as  exhibiting  in  detail  the  cost  of  the  repairs  noade 
on  the  several  lines  of  improvement,  which  is  deduced  from  the  re- 
ports of  the  several  supervisors  having  them  in  charge — an  estimate 
of  the  sum  necessary  for  that  object  during  the  fiscal  year  1847 — a 
statement  of  the  damages  awarded  by  the  Board  under  general  and 
special  laws,  and  the  tonnage  shipped  upon  the  several  lines  of  im- 
provement. 

In  accordance  with  the  provisions  of  the  act  of  the  31st  January, 
1846,  the  Board  received  proposals  for  completing  the  Eastern,  and 
progressing  with  the  work  at  the  Western,  reservoir,  to  the  amount 
appropriated  thereto. 

The  Eastern  reservoir  being  nearest  to  completion,  and  of  the  most 
pressing  necessity,  was  allotted  to  H.  L.  Patterson,  he  being  the  lowest 
bidder,  and  a  codtiact  was  entered  into  with  him  according  to  the  pro- 
visions of  the  act,  for  completing  the  work,  which  has  been  prosecuted 
by  him  throughout  the  season  with  considerable  energy,  and  the  sum 
of  fourteen  thousand  six  hundred  and  eighty-one  dollars  and  eighty- 
four  cents  of  the  amount  appropriated  thereto,  has  been  drawn  and 
expended  in  carrying  it  on.  The  progress  of  this  work  has  been  de- 
layed by  frequent  freshets  in  the  South  Branch  of  the  Juniata,  but  no 
doubt  is  entertained  of  its  completion  in  time  to  be  made  available 
before  the  next  season  of  low  water.  The  amount  appropriated  for 
this  work  will  be  sufficient  for  its  accomplishment.  The  large  ex- 
penditures required  for  repairing  the  damage  by  the  last  spring's  flood 
to  our  public  works,  induced  the  Board  to  defer  placing  the  work  at 
the  Western  reservoir  under  contract  at  the  time  they  had  intended, 
and  no  measures  other  than  receiving  proposals  for  it  have  been  taken 
for  its  prosecution.  Although  some  delay  and  embarrassments  have 
occurred  to  the  business  upon  the  main  line  during  the  past  season, 
occasioned  by  a  scarcity  of  water  in  the  canal,  yet  it  has  not  been  the 
case  to  so  great  an  extent  as  during  several  preceding  years. 

In  obedience  to  the  requirements  of  the  act  of  the  lOih  of  April, 
1846,  relating  to  the  assessment  of  damages  on  the  Erie  extension, 
the  Canal  Commissioners  visited  that  work  in  the  month  of  August 
last,  and  made  a  personal  examination  of  the  injured  premises,  in  all 
cases  where  applications  for  damage  had  been  laid  before  them. 
These  claims  have  not  yet  all  been  acted  upon  by  the  Board;  some  of 
them  having  been  delayed  to  afford  the  claimants  opportunity  to  col- 
lect and  send  on  additional  testimony,  which  they  were  anxious  to  do. 
They  will  all,  however,  be  determined  as  soon  as  practicable,  and  a 
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report  of  the  decision  in  each  case  will  be  certified  in  accordance  with 
the  provisions  of  the  act  above  recited. 

It  is  a  matter  of  regret  that  there  are  some  meritorious  claims  in  the 
Ticinity  of  the  Conneaut  reservoir^  which  the  Board  found  had  been 
acted  upon  before  the  damage  caused  b^  the  completion  of  that  work 
had  been  fully  developedi  and  awards  made,  which  do  not  afford  ade- 
quate remuneration  to  the  claimants ;  but  inasmuch  as  the  act  referred 
to,  did  not  confer  any  authority  on  the  Board  to  review  such  cases, 
they  were  obliged  to  decline  entertaining  all  applications  for  review 
which  were  presented  to  them. 

The  appropriation  for  rebuilding  and  repairing  the  public  and  farm 
bridges,  made  in  1844,  has  all  been  expended  for  that  object ;  and  du* 
ring  the  last  season  several  cases  occurred  which  rendered  it  necessary, 
under  existing  laws,  for  the  Board  to  direct  them  to  be  repaired  and 
paid  for  out  of  the  ordinary  repair  fund.  It  is  hoped  that  the  Legis- 
lature will  no  longer  defer  a  decision  of  the  vexed  question,  which  has 
so  ofteu  been  presented  to  them,  whether  these  bridges  over  the  canal, 
erected  for  the  accommodation  of  individuals  and  communities,  shall 
be  kept  up  by  such  individuals  and  communities,  or  by  and  at  the 
expense  of  the  commonwealth?  If  it  is  determined  that  they  shall 
be  maintained  by  the  latter,  the  sum  of  fifteen  thousand  and  eighty- 
five  dollars,  in  addition  to  the  amount  estimated  as  necessary  for  or- 
dinary repairs  during  the  fiscal  year,  1847,  will  be  required  for  that 
purpose.  The  balance  of  the  appropriation  made  by  the  act  of  17th 
February,  1845,  for  the  purchase  of  new  trucks,  which  remained  un- 
expended at  the  date  of  the  last  annual  report  of  the  Board,  has  du- 
ring the  past  year  been  all  expended  for  that  purpose. 

Of  the  amount  appropriated  for  the  payment  of  damage  on  the 
canals  and  railroads  of  the  State,  by  the  24th  division  of  the  1st  sec- 
tion of  the  act  of  the  20th  April  last,  there  have  been  warrants  drawn 
for  the  sum  of  ten  thousand  four  hundred  and  ninety-three  dollars, 
up  to  this  date,  and  it  is  believed,  the  balance  will  be  ample  to  cover 
all  the  awards  made  prior  to  the  passage  of  that  act,  which  remain 
unpaid,  and  may  be  applied  for  prior  to  the  1st  day  of  June  next,  to 
which  it  is  alone  applicable.  Awards  have  been  made  by  the  Board, 
under  general  and  special  laws,  during  the  fiscal  year  just  closed,  for 
damage  on  the  public  works,  (exclusive  of  those  on  the  Erie  extension) 
amounting  in  the  aggregate  to  the  sum  of  twelve  thousand  six  hun- 
dred and  eighty-eight  dollars,  for  the  payment  of  which  no  appropri- 
ation has  yet  been  provided.  The  amount  awarded  to  each  claimant 
will  be  seen  in  the  accompanying  statement,  numbered  3.  This  sum 
will  therefore  require  to  be  appropriated  for  that  purpose. 

The  injuries  to  the  public  works  of  the  State  by  malicious  persons, 
are  becoming  of  so  frequent  occurrence  as  to  induce  the  Board  to  be- 
lieve that  some  further  provision  by  law,for  bringing  the  perpetrators 
to  justice,  is  required  to  prevent  their  recurrence.  The  burning  of  the 
Shaver's  Ford  aqueduct  was,  as  has  been  stated,  doubtless  the  work 
of  an  incendiary ;  and,  during  the  past  summer,  the  Board  received 
such  information  as  induces  them  to  believe,  that  the  perpetrator  of 
this  outrage  could  have  been  brought  to  trial  and  convicted  for  iti  if  a 


Digitized  by  LjOOQ IC 


156  Civil  Engineering. 

suitable  reward  could  have  been  given  for  his  apprehension.  The 
cutting  of  the  rope  on  the  Schuylkill  inclined  plane,  on  the  night  of 
the  6th  of  November  last,  was  another  act  of  malicious  mischief, 
which,  but  for  its  timely  discovery,  might  have  resulted  in  the  most 
disastrous  consequences  to  the  lives  of  the  passengers  on  the  road  at 
that  time. 

It  is  a  matter  of  regret  that  there  was  no  means  at  the  disposal  of 
the  Executive,  or  the  Board,  to  offer  as  a  suitable  reward  for  the  ap* 
prehension  of  these  offenders.    It  is  therefore  respectfully  suggested 
to  the  Legislature,  as  the  best  mode  of  preventing  a  recurrence  of 
these  dangerous  offences,  that  a  small  contingent  fund  be  placed  at 
the  disposal  of  the  Executive,  to  be  applied,  under  the  direction  of 
the  Canal  Commissioners,  to  defraying  the  expense  of  bringing  the 
perpetrators  of  such  offences  to  trial  and  punishment. 
.    By  reference  to  statement  No.  2,  accompanying  this  report,  it  will 
be  seen  that  the  estimated  cost  of  repairs,  ordinary  and  extraordinary, 
including  the  completion  of  the  Clark's  Ferry  bridge,  and  the  rebuild- 
ing and  repairing  of  the  public  and  farm  bridges  over  the  canals, 
amounts  to  the  sum  of  0273,609*98,  from  which,  if  the  sum  of  050,* 
000,  appropriated  by  the  act  of  20th  April  last,  for  providing  mate- 
rials and  repairs  after  the  1st  December  instant,  be  deducted,  it  will 
leave  2223,609*98,  as  the  sum  required  to  be  appropriated  for  main- 
taining the  canals  and  railroads  of  the  State  in  proper  repair  during 
the  fiscal  year  ending  on  the  30th  day  of  November,  1847.    In  addi- 
tion to  the  last  mentioned  sum,  an  appropriation  of  950,000  for  the 
preparation  of  materials  and  for  executing  repairs  after  the  1st  day  of 
December  next,  should  be  made  at  the  coming  session  of  the  Legisla- 
ture ;  as  also  an  appropriation  of  about  825,000  for  the  repair  of 
breaches  in  the  canals,  or  other  casualties  that  might  occur,  and  which 
can  be  much  more  economically  repaired  if  the  funds  are  already  pro- 
vided, than  by  having  the  work  required  for  that  purpose  done  on  the 
credit  of  the  State,  and  waiting  the  future  action  of  the  Legislature  to 
provide  for  its  payment. 

In  a  former  part  of  this  report  it  has  been  shown  that  the  whole 
amount  expended,  during  the  past  fiscal  year,  for  maintaining  the 
motive  power  upon  the  two  railroads  of  the  commonwealth,  repairs 
of  the  canals  and  railroads,  ordinary  and  extraordinary,  and  compen- 
sation of  all  officers  and  agents,  amounted  in  the  aggregate  to  the  sum 
of  ji709,930*91 ;  of  this  sum,  0111,515  was  required  for  repairing  the 
damage  done  by  the  extraordinary  flood  in  March  last,  and  the  fur- 
ther sum  of  812,375*89  in  repairing  the  damage  by  fire  at  the  Clark's 
Ferry  bridge,  as  also  the  sum  of  88300  in  fitting  up  and  maintaining 
steam  power  for  towing  the  canal  boats  across  the  pool  of  the  dam  at 
that  point:  making  an  aggregate  of  8132,190-89,  which  could  not  be 
foreseen  at  the  date  of  the  last  annual  report  of  the  Board.  This  de- 
ducted from  the  aggregate,  the  sum  above  stated,  would  leave  the 
expenditures  for  ordinary  objects  but  8577,740-02,  which,  deducted 
from  8l>295,494*76,  the  gross  receipts  of  the  year,  will  leave  as  net 
revenue  the  sum  of  8717,754*74,  to  which  sum  may  be  added  the 
amount  of  tolls  which  would  have  been  received  over  and  above  the 
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actual  gross  receipts  above  stated,  if  the  opening  of  the  navigation  had 
not  been  delayed  by  the  damage  from  the  flood  last  spring,  for  some 
six  weeks  later  than  could  have  been  previously  anticipated,  which  is 
at  least  9150,000,  and  it  will  give  the  sum  of  ji86 7,754*74  as  the 
amount  which  would  have  been  realized  as  the  net  revenue  of  the 
year,  had  no  greater  difficulties  and  casualties  occurred  during  the  last, 
than  were  annually  encountered  for  four  or  five  preceding  years. 
This  statement  is  presented  for  the  purpose  of  shewing,  that  if  no  ex- 
traordinary casualty  should  occur  during  the  coming  year,  to  increase 
the  cost  of  repairs  or  interrupt  the  early  opening  of  the  navigation 
next  spring,  the  net  revenue  which  will  be  derived  from  the  improve- 
ments^ of  the  State,  may  be  reasonably  estimated  at  the  sum  of  0850,- 
000,  for  the  fiscal  year  ending  on  the  30th  day  of  November,  1847. 

In  the  appropriation  bill  of  April  20,  1846,  the  usual  contingent 
fund  for  breaches,  &c.,  was  omitted;  and  a  large  amount  of  extraordi- 
nary repairs  of  this  character  have  been  made  during  the  past  season, 
rendered  necessary  by  frequent  floods,  land  slides,  breaches,  and  other 
casualties.  These  causes  have  operated  to  exhaust  existing  appro- 
priations for  repairs  of  the  canals  and  railroads,  and  unless  funds  are 
immediately  provided,  the  current  repairs  during  the  winter  cannot 
be  as  promptly  and  economically  made  as  they  ought  to  be.  It  is 
therefore  suggested  to  the  Legislature,  that  of  the  amount  estimated 
as  necessary  for  the  repairs  of  the  canals  and  railroads  for  the  year, 
1847,  the  sum  of  thirty  thousand  dollars  should  be  immediately  ap- 
propriated. 

Wm.  Bt  Foster,  Jr. 

J.  Hartshobne, 

Jamss  Burns, 

-Canal  Commissioners, 
Canal  Commissioners'  Office, 
Harrisbur^f  December  31, 1846. 


The  Gauge  Commission. 


Analysis  of  Evidence  ffiven  before  the  Royal  Commissioners  appointed  to  in- 
vestigate the  subject  of  the  diversity  of  Railway  gauges. 

Continued  from  Page  93. 

George  Parker  Bidder,  Esq.  • :  Is  in  the  immediate  management  of 
the  lines  in  Norfolk,  and  the  Peterborough  line.  From  his  connexion 
with  Mr.  Stephenson,  has  more  or  less  information  of  the  lines  with 
which  he  is  connected.  With  respect  to  the  great  increase  of  cost 
which  Mr.  Gooch  says  exists  upon  the  narrow  gauge  lines  for  the  lo- 
comotive power  of  the  goods  trains,  the  cost  upon  the  London  and 
Birmingham  and  the  Grand  Junction  being  double  what  it  is  upon 
the  Great  Western,  is  prepared  to  dtspate  that  fact  entirely ;  but,  there 

*  The  editor  (of  the  Civ.  Eng.  and  Arch.  Jour.)  has  felt  it  his  dutv  to  append  to 
this  evidence  some  comments^  which  wiU  be  found  in  their  proper  places^  inserted 
in  brackets. 

yoL.Xin,3BBSnii9.— No.3.-.MiJuni,1847.  U 
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are  circumi^nces  wbich  might  affect  that  comparisoii  as  to  the  par* 
ticular  character  of  the  goods  trade.  On  one  line  it  may  be  necessary 
to  have  trains  which  may  have  to  pick  up  goods  at  different  stations, 
so  asnot  to  carry  the  same  load  from  the  terminus^and  at  the  same  time 
to  have  the  same  engine  power ;  and  there  may  be  a  variety  of  other 
circumstances.  For  instance,  on  the  Norfolk  railway,  at  present,  the 
connexion  is  not  completed  of  the  two  railways  at  Norwich  on  ac- 
count of  a  bridge  of  an  original  construction,  a  swing  bridge ;  so  that 
the  fish  is  brought  from  Yarmouth  to  Norwich,  then  discharged,  and 
carried  across  the  river,  then  loaded  again,  and  then  brought  to  Lion* 
don,  and  those  trucks  go  back  light  Therefore  if  you  were  to  take 
the  actual  cost  of  locomotive  power  for  the  goods  there,  you  would 
have  to  charge  two  miles  of  locomotive  power  for  one  mile  of  effec- 
tive trajffic,  and  consequently,  although  the  locomotive  engines  might 
be  running  at  actually  a  less  mileage  than  another  line,  yet  in  that 
sort  of  comparison,  they  might  be  made  to  appear  to  be  working  at  a 
greater  cost.  Therefore,  unless  you  have  all  the  drcumstances 
brought  before  you,  any  comparison  of  that  nature  appears  to  be  not 
conclusive. 

It  does  not  appear  that  very  much  higher  rates  of  speed  would  be 
required.  There  would  be  much  more  convenience  from  giving  fre- 
quent departures,  than  from  running  particular  trains  at  a  very  high 
velocity.  And  there  is  another  question ;  after  you  have  attained  a 
speed  of  40  or  45  miles  an  hour,  the  saving  of  time  by  the  increase 
of  speed  does.not  go  on  pro  rata  ;  it  is  very  much  diminished.  You 
save  a  great  deal  of  tune  by  an  increase  from  20  miles  ai)  hour  to  40 
miles  an  hour ;  but  an  increase  from  40  to  50  miles  an  hour  is  not  of 
that  importance.  With  the  present  permanent  way,  where  the  rails 
are  70  to  76  lb.  weight,  you  might  travel  certainly  at  70  or  80  miles 
an  hour. 

The  repairs  are  very  much  augmented  by  bad  curves,  and  a  wide 
carriage,  or  a  wide  engine,  must  be  subject  to  a  greater  torsion  from 
curves  thana  narrow  one.  Cannot  believe  thatit  is  possible  that  the  re- 
pairs of  the  wide  gauge  carriage  and  engines  can  be  so  little  as  pf 
the  narrow.  Has  no  experience  of  the  repairs  on  the  wide  gauge^ 
but  on  a  bad  curve  line  the  repairs  are  very  much  augmented.  On 
the  Newcastle  and  Carlisle,  the  repairs  of  the  engines,  as  compared 
with  the  North  Shields,  are  about  £260  per  engine  per  annum. 

Has  a  return  of  the  performance  of  a  goods  engine  in  ordinary 
working  on  the  Midland  line  between  Derby  and  Rugby ;  and  whe- 
ther you  take  it  as  the  actual  weight  moved  or  theevaporating  power, 
it  stands  a  favorable  comparison  with  any  engine  referred  to  in  the 
evidence  of  Mr.  Gooch.  In  one  trip  the  engine  took  from  Rugby  a 
gross  load  of  948  tons  16  cwt.,  to  which  you  would  have  to  add  her 
own  weight  and  that  of  lier  tender,  about  35  or  36  tons.  She  took 
that  load  up  16  feet  a-mile  from  Rugby,  and  she  acquired  a  vek>city 
for  that  16  feet  a-mile,  bf  15  miles  per  hour.  If  you  compare  that 
with  a  level  line,  it  is  equivalent  to  a  gross  load  of  very  nearly  700 
tons  on  a  level.  The  quantity  of  water  evaporated  on  that  length 
was  35i  gallons  per  mile;  that  is  equaltoabout  100  feet  per  hour.  Now, 
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from  the  experiments  it  appears,  and  it  is  consistent  with  one's  notions, 
that  the  power  of  evaporation  is  directly^  or  nearly  so^  as  the  power 
of  blast,  that  is,  the  number  of  strokes  per  minute,  and  the  volume 
of  that  blast.  From  a  return  of  an  experiment  on  the  Northern  and 
Eastern,  an  engine  which,  at  30  miles  .an  hour,  evaporated  not  more 
than  70  or  80  feet  per  hour,  evaporated  150  feet  at  50  miles  per  hour. 

[Mr.  Bidder  here  assumes  that  the  resistance  to  a  train  of  348  tons, 
on  a  gradient  of  16  feet  a-mile,  is  the  same  as  that  to  a  train  of  700 
tons  on  a  level.  The  conclusion  is  independent  of  the  velocity,  and 
seems  derived  from  taking  the  resistance  of  friction  at  7  or  8  lb.  per 
ton.  This  calculation  omits  the  pressure  on  the  blast  pipe,  which  is 
a  function  of  the  velocity,  and  the  resistance  of  the  air,  which  is 
nearly  as  the  square  of  the  velocity,  and  depends,  moreover,  not  oni 
the  weight  of  the  train,  but  on  the  surface  exposed  to  the  action  of 
the  air.  But  setting  all  this  aside,  the.  amount  of  7  or  8  lb.  for  friction 
is  not  even  approximately  c<^rrect,  for  it  is  certain  that  resistance  from 
the  unevenness  of  the  rails,  &c.,  is  much  greater  at  high  than  low  ve- 
locities. The  idea  that  <<  the  power  of  evaporation  is  directly  or  year- 
ly as  the  power ^f  the  blast,'^  is  contradicted  hereafter  by  Mr.  Bidder's 
own  figures.  Besides,  if  ttus  theory  were  true,  no  water  at  all  would 
be  evaporated  when  the  engine  was  standing  still,  for  then  the  blast 
is  not  in  action.] 

On  the  last  experiment  the  train  was  reduced  to  72  tons  12  cwt. 
gross,  a  little  more  than  half  the  first  load.  The  net  speed  realized 
was  43  miles  per-hour,  and  the  quantity  of  water  evaporated  was  ^i 
about  the  rate  of  190  feet  per  hour.  This  engine  was  a  long-tube 
engine ;  the  tubes  are  13  feet  long,  15  inch  cylinders,  22  inch  stroke, 
5  feet  6  inch  wheels ;  the  area  of  the  fire-box  is  49*786  feet,  and  the 
heating  surface  of  the  tubes  738  feet.  Then  the  letter  from  which  I 
take  this  goes  on, — ^*  To  prove  the  temperature  of  the  heat  in  the 
smoke  box  I  suspended  four  pieces  of  metal,  viz.,  one  piece  three 
parts  tin  and  two  parts  lead,  one  piece  one  part  tin  and  four  parts 
lead,  one  piece  lead,  and  one  piece  zinc,  their  melting  points  respec- 
tively being  334°,  470*^,  590°,  and  680°.  These  metals  being  suspend- 
ed immediately  above  the  top  row  of  the  tubes,  about  oQe  inch  from 
the  tube  plate:  I  found  at  the  end  of  the  journey  th^t  the  three  first- 
mentioned  metals  had  melted,  but  the  zinc  did  not  melt  in  any  of  the 
three  trips,  proving  the  temperature  of  the  heated  air  to  be  about  600?." 
Now  that  shows  that  the  temperature  of  the  steam  in  the  boiler  being 
about  312°,  and  the  air,  when  escaping  from  the  tubes,  being  about 
600°,  it  is  quite  clear  that  every  part  of  those  tubes  must  have  been 
available  in  heating  the  water,  and  in  the  evaporation  of  steam ;  and 
by  a  comparison,  taking  the  diffejent  loads  and  comparing  them  with 
the  experiments  of  the  goods  engines,  whieh  are  of  a  similar  con- 
struction, with  the  same  area  of  fire-box,  and  the  same  tube  surface, 
you  will  find,  as  nearly  as  can  be,  that  the  evaporating  power  is  a 
function  of  velocity,  and  also  the  function  of  the  area  of  the  cylin- 
der. This  clearly  shows  that  the  long  boiler  not  only  increases  the 
evaporating  power,  but  increases  the  economy  in  the  conversion  of 
water  into  steam. 
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[<<  Tbis^  clearly  shows'^  nothing  of  the  kind.  To  get  at  anything 
like  a  trustworthy  conclusion,  the  same  experiment  should  have  been 
made  with  a  short-boiler  engine,  and  the  results  compared.  We  are 
not  told  who  made  t^  experiments,  or  how  they  were  made,  and 
consequently  do  not  know  how  far  they  deserve  to  be  trusted.  Our 
confidence,  by  the  by,  is  not  increased  by  reading  that  the  fact  the 
zinc  did  not  melt  proves  <<  the  temperature  of  the  heated  air  to  be 
about  600^ :"  this  makes  well  for  Mr.  Bidder's  side  of  the  question, 
but  all  that  can  be  legitimately  concluded  is,  simply,  that  the  temper- 
ature was  under  680° — it  may  have  been  670°.  The  fact  that  the 
temperature  of  the  air  was  about  double  that  of  the  steam,  shows 
that  not  nearly  all  the  heat  of  the  former  was  usefully  applied.  To 
economise  the  whole  of  it,  the  hot  air  must  continue  to  act  on  the 
steam  till  it  can  impart  no  more  heat  to  it — that  is,  till  the  tempera- 
ture of  both  is  the  same.  How  can'we  tell,  a/7rtor>,  that,  if  the  ex- 
periment had  been  tried  on  a  short  engine^  this  result  would *uot  have 
been  more  nearly  attained  than  with  the  long  boiler  engine,  especially 
if  we  are  to  conclude  that  <<  the  evaporating  power  is  a  function  of 
velocity  and  also  the  function  of  the  area  of  the  cylinder,"  and  does 
not  depend  on  the  amount  of  heating  surface?  It  is  to  be  observed 
the  words,  <<  is  a  function  of,"  are  incorrectly  used  as  synonymous 
with  <•  is  proportional  to."] 

<<  In  these  experiments  are  you  well  assured  that  there  was  no 
priming  ? — Yes,  especially  in  the  goods  engine ;  because,  if  you  take 
that  particular  experiment  to  which  I  have  alluded,  where  she  took 
385  tons  gross  up  16  feet  a-mile ;  if  you  take  the  area  of  the  cylinder^ 
and  see  what  quantity  of  steam  must  have  passed  through  them  in 
passing  over  that  gradient,  and  see  what  was  the  volume  of  the  steam 
at  the  requisite  pressure  to  convey  that  train,  you  will  find  that  the 
quantity  of  water  is  more  than  that  which  appears  to  have  been  con- 
sumed, which  I  attribute  to  the  fact  that  they  must  have  been  using 
steam  at  rather  a  higher  pressure  than  ordinary  in  the  boiler. 

<<  How  did  you  ascertain  the  amount  of  evaporation ;  after  the  ex- 
periment was  over,  how  did  you  ascertain  the  quantity  of  water  ? — 
They  take  the  gauge  of  the  tender,  and  the  gauge  in  the  boiler,  and 
then  they  have  the  superficial  area  of  the  boiler  at  the  diflferent 
heights,  and  the  area  of  the  tender.  It  is  ascertained  with  very  great 
exactness,  and  great  facility." 

[Here  Mr.  Bidder  assumes  his  proposition  in  order  to  prove  it.  He 
takes  it  for  granted  that  there  would  be  no  priming,  in  order  to  show 
that  there  was  none.  First,  with  respect  to  the  means  of  ascertain- 
ing the  amount  of  evaporation :  his  method  simply  shows  the  quan- 
tity of  water  got  rid  q/*— not  the  amount  converted  into  steam  and 
usefully  employed.  The  water  might  have  passed  away  by  leak- 
age  or  priming,*  or  the  steam  might  have  escaped  by  the  safety  valve. 
But  he  is  assured  these  contingencies  could  not  have  occurred,  for  he 
calculated  the  amount  of  work  done,  and  the  quantity  of  steam  re- 

*  De  Pambour  shows  that  of  the  whole  quantity  of  water  consumed,  one-fourth 
ie,  on  the  average,  wasted  by  bein^  drawn  into  the  cylinders  in  a  liquid  state.  So 
much  ibr  there  beioic  no  priming! 
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quired  te  da  it.  He  is  certaioly  the  first  person  who  has  been  able  to 
ascertain  the  resistance  to  a  trains  with  anything  like  the  accuracy  ne- 
cessary for  a  calculation  of  this  sort,  and  has  increased  the  simplicity, 
if  not  the  accuracy,  of  his  operations  by  taking  it  for  granted  that  348 
tons  on  a  certain  gradient  are  equivalent  to  700  on  a  level*  To  find 
the  quantity  of  water  required  to  do  the  work,  the  recipe  is  to  <<  take 
the  area  of  the  cylinders  and  see  what  quantity  of  steam  passed 
through  them/'  but  who  but  Mr.  Bidder  could  tell  a/7rton  how  much 
that  steam  was  dilated  in  coming  from  the  boiler,  and  what  was  its 
precise  effect  while  acting  expansively — in  other  words,  the  exact  na* 
ture  of  its  mechanical  action  ?  Both  problems  are,  considered  sepa- 
rately, so  intricate  as  to  baffle  all  human  ingenuity.  The  first,  the 
resistance  offered  to  the  train  depends  on  the  wind,  concussion  at  the 
joints  o(  the  rails,  friction  of  the  axles  of  the  carriages,  and  other 
compIiciUe  mechanical  actions,  varying  with  every  variation  of  ve* 
locity.  The  second,  the  mechanical  effect  of  the  steam,  it  is  equally 
impossible  to  predict.  The  relation  of  the  power  of  the  steam  to  the 
quantity  of  water  used,  depends  on  the  temperature  and  tension  in  the 
boiler,  and  the  temperature  and  tension  in  the  cylinder ;  the  latter 
varying  not  only  at  every  stroke,  but  (when  the  steam  is  used  expan- 
sively) at  almost  every  part  of  the  stroke.  It  is  therefore  quite  im- 
possible to  take  the  two  problems  separately;  they  must  be  considered 
together,  as  De  Pambour  has  considered  them.  We  have  quite  suffi- 
cient proof,  however,  that  Mr.  Bidder's  calculations  were  all  wrong, 
from  his  anomalous  conclusion  that  more  water  was  required  than  was 
actually  expended  !  In  accounting  for  this  anomaly,  he  lets  us  into  a 
secret-, — he  confesses  that  he  did  not  know  the  pressure  in  the  boiler, 
which  of  course  should  have  been  w  essential  ingredient  in  his  cal- 
culation.] 

A  law  seems  to  exist  that  the  power  of  producing  steam  is  as  the 
velocity,  that  is,  the  number  of  blasts  and  the  volumes  in  the  cylinder; 
that  is,  as  long  as  the  fire-place  will  supply  you  with  combustion  to 
that  amount ;  but  as  you  increase  the  blast  the  combustion  goes  on  in 
that  ratio ;  and  even  with  the  Great  Western  experiments,  and  those 
taken  with  a  short  boiler,  it  is  found  almost  invariably  as  the  result, 
that  1  lb.  of  coke  evaporates  7  lb.  of  water.  With  the  long  boiler  we 
hardly  ever  get  an  effect  of  less  than^  lb.  of  water  to  1  lb.  of  coke, 
and  in  some  of  these  experimei^ts  it  is  as  much  as  10  lb'.  And  we  get 
economy  in  another  way«  In  a  comparison  between  engine  power 
and  the  consumption  of  coke,  you  may  get  a  fallacy  from  not 
knowing  to  what  extent  there  may  be  pilotage  in  one  line  or  another. 
If  an  engine  on  one  line  has  double  the  an[U>unt  of  engine  piloting 
which  there  is  on  another,  her  consumption  goes  into  the  general 
mileage;  whereas  the  consumption  of  coke- while  running  may  be 
very  much  less.  On  the  Northern  and  Eastern,  when  that  line  was 
first  opened  to  Broxbourne,  their  engines  only  consumed  20  lb.  of 
coke  while  running,  and  yet  the  daily  returns  showed  86  lb. ;  that 
was  from  the  quantity  burnt  at  the  stations.  Now  a  long-boiler  en- 
gine is  economical  in  that  respect,  because,  no  doubt,  from  the  length 
of  tubes,  the  quantity  evaporated  while  standing  and  the  coke  con- 

14? 
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Slimed  is  very  much  less;  in  fact,  an  engine  with  13  feet  tubes  burns 
only  half  the  coke  standing  that  is  consumed  by  an  engine  with  8 
feet  6  tubes. 

[In  the  first  part  of  this  paragraph  the  blast  is  supposed  to  increase 
the  evaporation,  but  to  also  increase  the  consumption  of  coke*  tn  the 
same  ratio  ;  so  that,  though  more  coke  is  buitied  in  an  hour,  the  effect 
of  each  pound  of  coke  is  not  increased.  In  other  words,  the  blast  is 
supposed  not  to  increase  the  economy  in  the  use  of  the  coke.  Now, 
it  has  always  hitherto  been  supposed  that  a  strong  current  of  air  (and, 
therefore,  of  oxygen)  rendered  the  combustion  not  only  m;ore  rapid 
but  more /)er/ec/also,and  that,  where  the  supply  of  oxygen  was  insuf&- 
cient,  a  greAt  part  of  the  fuel  was  wasted  and  passed  away  lincon- 
sumed,  or  without  developing  its  evaporative  power.  It  is,  therefore, 
concluded  that  the  rapidity  of  the  current  of  air  (within  certain  limits, 
of  course,)  increases  the  actual  economy  in  the  consumption  of  fuel. 
In  the  last  sentence  in  the  paragraph,  *«  the  quantity  evaporated 
while  standing"  by  a  long  boiler  engine  is  supposed  to  be  less  than 
by  a  short  boiler  engine  ;  and  yet  the  principal  argument  in  favor  of 
the  long  boilers  has  always  been  understood  to  be  their  increased 
amount  of  heating  surface,  which  might  be  supposed  to  increase  the 
quantity  of  water  evaporated,  whether  the  engine  were  standing  or 
in  motion.]  - 

«  Do  you  think  any  good  would  result  from  the  use  of  corrugated 
metal  for  fire-boxes  ? — I  do  not  think  there  would  b^  any.  They  get 
apparently  a  larger  surface  ;  but  I  think  the  effect  upon  that  surface 
must  be  weakened  to  the  same  extent  as  you  happen  to  extend  the 
gauge.  With  a  certain  amount  of  combustible  matter  in  a  pound  of 
coke,  if  you  get  the  whole  of  that  out,  which  we  do  with  a  long-tube 
engine  more  effectually  than  they  do  with  a  shorter  one,  from  the 
fact  that  we  get  8  lb.  of  water  evaporated  instead  of  7  lb.,  I  do  not 
see  myself  how  you  can  do  more  than  extract  that  matter  and  apply 
it  usefully  ;  it  does  not  matter  whether  it  is  in  the  fire-box  or  in  the 
tube." 

[Mr.  Bidder  does  not  see  any  use  in  increasing  the  surface  of  the 
fire-box,  because  <<  you  can  do  no  more  than  extract  the  matter  and 
apply  U  usefully.^'  But,  then,  that  is  assuming  that  all  the  matter  is 
applied  usefully  in  the  long-boiler  engines ;  whereas,  he  himself  has 
proved  that  this  is  not  the  case,  from  the  fact  that  the  temperature  in 
the  tubes  is  twice  that  of  the  steam.] 

There  is  a  great  difference  of  opinion  respecting  the  atmospheric 
resistance  ;  the  fact  has  com^  before  me;  from  the  experiments  not 
only  with  the  locomotive  engines  but  on  the  atmospheric  railway, 
where  I  see  the  power  that  has  been  expended  and  the  result,  and  I 
cannot  account  for  the  expenditure  but  by  atmospheric  resistance,  or 
some  resistance  which  is  a  function  of  the  velocity.  For  instance,  I 
take  a  locomotive  engine,  No.  6,  on  the  Northern  and  Eastern.  I  put 
behind  that  engine  a  train  of  100  tons,  she  will  travel  with  that  train 
at  the  pace  of  30  miles  an  hour  and  she  will  evaporate  at  the  rate  of 
80  feet  per  hour.  1  reduce  those  100  tons  to  2t),  that  engine  goes 
at  50  miles  an  hour  and  evaporates  at  the  rate  of  150  feet  per  hour, 
• 
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and  I  find,  as  nearly  as  can  be,  that  the  same  qnantity  of  water 
is  convened  into  steam  per  mile  with  the  light  train  as  with  the 
heavy  train,  showing  that  the  pressure  upon  the  pision  is  nearly 
the  samey  and  that  the  power  has  been  absorbed  by  this  great  aug- 
mentation of  resistance. 

[The  blunder  marked  by  italics  rivals  the  celebrated  notion  started 
in  the  investigation  of  the  Norfolk  railway  accident  that  an  engine 
can  be  forced  off  the  rails  by  the  suddenly  shuttings  off  the  steam. 
In  the  present  case,  Mr.  Bidder  evidently  disregards  the  fact  that 
the  quantity  of  water^  drawn  into  the  cylinder  in  a  liquid  state 
is  much  greater  at  high  than  at  low -velocities.  Otherwise,  how 
could  he  conclude  that,  because  the  same  quantity  of  water  was  con* 
sumed  during  a  slow  as  during  a  fast  journey,  the  cylinder-pressure^ 
was  the  same  in  both  cases  ?  R  is  impossible  to  estimate  the  effec- 
tive vapprisation  by  the  water  consumed ;  for  even  the  mere  circum- 
stance of  the  boiler  being  fuller  at  one  time  than  another  will  account 
for  an  enormous  increase  of  priming.  The  inconsistency  of  this  para* 
graph,  with  that  in  which  Mr.  Bidder  states  that  he  is  «<  well  assured 
there  was  no  priming''  is  also  to  be  noted.  There  he  was  able  id 
calculate  the  resistance  to  the  train  with  the  utmost  exactness  ;  ail 
language  of  uncertainty  was  avoided,— we  were  told  to  "  see^*  the 
resistance  of  a  train  passing  over  a  certain  gradient,  as  if  this  seeing 
were  the  easiest  process  in  the  world.  Here^  however,  the  resistance 
is  treated  in  quite  a  different  mannner — it  is  some  very  vague  uncer- 
tain thing,  which  Mr.  Bidder  "cannot  account  for"  but  by  supposing 
there  is  <<  some"  force  or  another  (he  knows  not  what)  functional  of 
the  velocity.  Herej  too,  the  resistance  can  only  be  ascertained  from 
the  vaporisation.  There^  it  could  be  calculated  independently  of  the 
vaporisation — aye,  and  with  that  precision  that  the  amount  of  prim- 
ing could  be  deduced  from  the  calculation.  It  is  important  to  observe 
that,  at  ordinary  boiler  pressures,  steam  occupies  from  four  to  Jive 
hundred  times  the  space  of  the  water  from  which  it  is  produced. 
This  shows  how  enormously  the  evaporation  is  exaggerated  by  ne- 
glecting the  effect  of  priming.] 

The  following  are  extracts  from  Mr.  Bidder's  report  on  the  results 
of  the  experiments  tried  with  the  broad  )ind  narrow  gange  engines: — 

<«  Before  calling  your  attention  to  the  facts  shown  in  these  experi- 
ments, which  cannot  be  influenced  by  any  circumstances,  and 
which,  in  my  opinion,  are  alone  worthy  of  your  notice,  I  repeat  that 
the  object  proposed  was  to  ascertain  the  truth  (and  that  alone)  of 
statements  which  had  respectively  been  made  by  Mr.  Gooch  and 
myself,  as  to  the  comparative  power  and  economy  of  engines  now  in 
operation  oa  the  broad  and  narrow  gauge  lines,  and  more  especially 
with  respect  to  the  importance  of  surface  obtained  by  increasing  the 
fire-box,  or  lengthening  the  tubes,  and  that  any  inference  drawn  from 
the  results  which  shall  bear  on  the  merits  of  the  two  gauges  will  be 
foreign  to  the  objects  proposed,  and  false,  as  the  circumstances  of  the 
experiments  are  not  found  to  obtain  in  practice.  Supposing,  however, 
that  they  were,  and  that  an  increase  or  power  were  deemed  desira- 
ble, I  do  not  hesitate  to  say  that  that  which  is  at  present  found  ample 
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for  all  purposes  might  be  doubled,  or  more  than  doubled,  oi|  either 
gauge.*    I  shall  no v  proceed  to  examine  the  evaporating  power  of 
the  engines,  as  well  as  the  relative  economy  of  evaporation  and  effi- 
cient application  of  the  steam  evaporated.  It  will  be  recollected  that 
on  the  part  of  the  broad  gauge^  it  was  alleged  (in  reference  to  the  state- 
ment that  on  the  narrow  gauge,  not  only  economy  but  power  was  ob- 
tained by  lengthening  the  boiler)  that  the  area  of  thQ  fire»box  alone  was 
the  test  of  the  power  of  the  locomotive  engine,  and  that  two  cubic  feet 
of  water  per  hour  per  superficial  foot  of  fire-box  gave  the  capacity  of 
evaporation  of  locomotive  engines ;  and  thus  it  was  alleged,  that  the 
Great  Western  engines  could  evaporate  nearly  200  cubic  feet  per  hour, 
while  the  narrow  gauge  engines  couidonlyconvertintosteamlOOcnbic 
feet,  the  comparative  fire-box  surfaces  being  as  97  feet  to  50  feet.     In 
order  at  once  to  test  this  principle,  let  us  examine  the  facts  shown  in 
the  experiments.    By  reference  to  the  particulars  of  the  experiment 
with  50  tons  with  engine  A,  on  December  31st,  1645,  between  Dar- 
lington and  York,  a  distance  of  88)  miles,  it  will  be  found  that  the 
water  evaporated  is  20,520  lb.,  being  at  the  rate  of  232  lb.  per  mile. 
In  the  (up)  journey  the  first  mile,  as  well  as  the  last  li,  were  passed 
over  slowly;  as  also  were  the  first  quarter  and  last  mile  on  the  return  trip, 
in  alt  3)  miles.    In  order,  therefore,  to  get  at  the  maximum  average 
rate  of  evaporation  on  the  trial,  I  take  20,250  lb.,  less  812  lb.  (the 
water  consumed  in  passing  over  the  above  3)  miles,  at  the  rate  of  232 
lb.  per  mile),  19,700  lb.,  the  weight  of  water  evaporated  by  the  en- 
gine in  passing  over  the  remaining  85  miles,  which  was  efl^ected  in 
106  minutes  12  seconds,  being  at  the  rate  of  11^150  lb.,  178  cubic  feet 
per  hour.    I  will  now  compare  this  with  the  experiment  most  resem- 
bling it  in  regard  to  the  evaporation  tried  on  the  broad  gauge.  I  take 
the  experiment  with  60  tons  on  December  17th.    The  total  water 
evaporated  was  24,640  lb.,  on  106  miles,  or  232  lb.  per  mile  :  deduct- 
ing from  this  1,044  lb.  for  water  due  to  4i  miles  passed  over  slowly, 
leaves  22,596  lb.  of  water  evaporated  in  112  minutes  and  42  seconds, 
being  at  the  rate  of  11,820  lb.,  189  cubic  feet  per  hour,  that  is  little 
more  than  the  evaporation  of  the  narrow  gauge  engine.     When, 
however,  we  compare  the  coke,  we  find,  in  the  case  of  the  broad 
gauge  engine,  that  7-8  lb.  of  water  only  were  converted  into  steam 
by  1  lb.  of  coke,  whilst  the  narrow  gauge  engine  evaporated  9-6  lb., 
being  a  difference  in  regard  to  economy  of  fuel  of  23  per  cent,  in 
favor  of  the  narrow  gauge  engine." 


trams 


/•In  evidence  given  by  Mr.  Gooch,  the  average  gross  weight  of  passenger 
ins  on  some  of  the  principal  railways  is  given  as  follows : 


GJreat  West- 
ern Railway. 

Grand  Junc- 
tion  Rail- 
way. 

London  and 

Birtningham 

Railway. 

Birmingham 

and  Gloeter 

Railway. 

South  West- 
ern Railway. 

Average  gross 
weight  in  tons. 

6r 

43 

42 

38 

36 

The  lightest  of  the  trains  included  in  the  above  average  are  express  trains;  there 
ate  noWj  therefore,  engines  in  use  on  both  ^uges  capable  of  taking  trains  of 
double  the  weight  of  those  required  In  practice  of  the  express  speeds.'' 
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From  the  concluding  sentence  of  this  quotation,  it  is  clear  that  Mr. 
Bidder's  only  test  of  the  relative  economy  of  theXwo  engines  is — not 
which  does  the  greatest  quantity  of  work  for  a  given  quantity  of  coke 
— but,  which  gets  rid  of  the  greatest  quantity  of  water  for  a  given 
quantity  of  coke :  and,  accordingly,  he  has  drawn  up  a  tabular  ae- 
count  of  the  experiments,  wherein,  in  the  very  cases  in  which  the 
broad  gauge  engine  evidently  did  the  most  work  with  a  pound  of 
coke,  he  concludes  that  because  it  did  its  work  with  a  small  quantity 
of  water,  there/ore  the  engine  was  comparatively  ineconomic !  If 
the  table  were  not  actually  printed  and  published,  our  readers  might 
perhaps  doubt  whether  we  had  fairly  represented  its  contents.  The 
following^  however,  is  an  exact  copy  : — 


Engine. 

Water 
evaporated 
per  mile. 

Coke 

consomed  per 

mile. 

Water 

Evaporated 

per  lb.  of  ooke. 

No.       Tons. 

1  80 

2  70 

3  60 

Ixion, 
IxioD, 
Ixion, 

lbs. 
245 
233j 
232 

lbs. 
33-6 
33-6 
29-6 

lbs. 
712 
M2 

7-  8 

Broad  gauge. 

1  50 

2  50 

3  80 

30th  Dec,  A. 
31^t  Dec.,  A. 
3l8t  Dec.,  A. 

291 
232 
235-7 

31-2 

24- 

26-6 

9-3 
9-6 

8-8 

Narrow  gauge 

The  fifth  column  gives,  according  to  Mr.  Bidder's  views,  the  fig* 
ures  by  which  the  economy  of  the  engines  is  to  be  tested.  Let  us 
take  the  first  experinient  in  each  case.  In  the  narrow  gauge  experi- 
ment, No.  1,  the  train  was  50  tons,  and  the  consumption  of  coke  31-2' 
lb.  per  mile :  in  the  bi'oad  gauge  experiment  the  train  was  SO  tons, 
and  the  consumption  of  coke  not  2i  ib.  more  per  mile.  It  is  obvious 
that  the  2^  lb.  will  not  alone  account  for  the  enormous  difierence  be- 
tween the  two  loads — namely  30  tons.  The  only  conclusion  which 
any  rational  unprejudiced  man  could  draw  would  be  that  more  work 
was  got  out  of  the  coke  in  the  one  case  than  in  the  other.  And  this 
conclusion  would  be  greatly  confirmed  by  observing  what  Mr.  Bid- 
der omits  mentioning,  that  the  broad  gauge  train  moved  fourteen 
miles  an  hour  faster  than  the  narrow  gauge  train.  And  yet,  because 
the  water  evaporated  was  less  in  one  case  than  the  other,  we  are  pro- 
vided with  a  fifth  column,  of  "  water  evaporated  per  lb.  of  coke,'* 
from  which  it  is  gravely  inferred  that  the  narrow  gauge  trip  was  per- 
formed the  most  economically  !  We  noiust  protest  against  this  whole- 
sale method  of  jumping  at  conclusions  which  shows  a  lamentable 
eohfusion  of  ideas  respecting  the  mechanical  action  of  steam. 

We  said  that  Mr.  Bidder's  own  figures  contradicted  his  hypothesis 
that  « the  quantum  of  evaporation  is  a  function  of  [i.  e.  is  proportional 
to]  the  number  of  blasts  per  minute.'*  Taking  Nos.  1  and  3  of  the 
broad  gauge  trips,  which  were  respectively  the  slowest  and  fastest 
trips,  the  quantity  of  water  in  the  first  case  was  the  greatest  (viz., 
245  lb.)  and  in  the  second  the  least  (viz.,  232  lb.).  We  get  precisely 
the  same  result  with  the  fastest  and  slowest  of  the  narrow  gauge  jour- 
neys :  so  that  if  Mr.  Bidder's  table  prove  any  relation  of  the  evapo- 
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ration  to  the  blast  at  all,  the  conclusion  must  be  the  very  reverse  of 
his  theory.  It  has  been  ascertained  that,  if  an  engine  be  deprived  of 
its  blast  pipe,  the  rate  of  evaporation  will  be  reduced  to  about  one- 
fifth  ;  but  from  the  few  experiments  instituted  under  this  head,  it 
would  appear  that  under  ordinary  circumstances,  when  the  blast  is 
in  action,  its  effect  on  the  rate  of  evaporation  varies  as  the  fourth  root 
of  the  velocity. 

Before  concluding  these  observations,  we  ought  to  offer  some  re- 
marks on  the  particular  circumstances  under  which  the  narrow  gauge 
experiments  were  made.  The  following  extracts  from  Mr.  Gooch's 
report  are  not  a  little  surprising  <'  The  engine  was  on  each  occasion 
placed  at  Darlington  over  a  powerful  stationary  blast  for  the  pur* 
pose  of  getting  very  hot  water  in  the  tender  and  a  bright  fire  to 
start  withP  By  these  means,  the  water  in  the  tender  was  raised  to 
180°.  In  the  experiments  with  goods  trains,  "/Ac  engine  was  placed 
over  the  blasts  and  remained  there  an  hour  and  a  half  The  tender 
containing  warm  water  was  taken  from  another  engine  and  attach* 
ed  to  the  regular  tendef\  and  men  were  provided  to  bucket  the  water 
from  one  tender  to  another  as  the  train  was  moving.^^  Mr.  Gooch 
plaintively  observes  that  this  contrivance  would  have  been  of  great 
use  in  the  broad  gauge  experiments. 

The  love  of  philosophical  accuracy  displayed  by  the  conductors  of 
the  narrow  gauge  experiments  precmdes  the  supposition  that  th^/ 
sanctioned  these  devices,  which  must  therefore  be  attributed  to  the 
subordinate  officers  of  the  railway.  But,  at  all  events,  they  sufficient- 
ly account  for  the  circumstance  that  the  narrow  gauge  engines  got  rid 
of  more  water  for  each  pound  of  coke  (although  they  generally  did 
less  work  for  each  pound  of  coke)  than  the  broad  gauge  engines.  It 
is,  of  course,  more  easy  in  the  dead  of  winter  to  boil  water  previous- 
ly raised  to  a  temperature  of  180°  than  water  originally  at  the  tem- 
perature of  the  atmosphere. 

We  must  guard  ourselves  against  the  supposition  that  the  experi- 
ments prove  decisively  the  superiority  of  the  broad  gauge  engines. 
In  fact,  they  prove  nothing.  They  were  so  few  and  so  improperly 
conducted  that  no  trustworthy  conclusion  can  be  derived  from  them. 
They  ought  to  have  been  repeated  several  times  over,  under  the  su- 
perintendence of  disinterested  persons,  whose  object  was — not  to  get 
up  a  series  of  showy  results — but  to  exhibit  as  nearly  as  possible,  the 
ordinary  working  of  either  kind  of  engines.  However,  the  observa- 
tions here  made  will  have,  at  least,  one  good  effect :  they  will  enable 
the  reader  to  appreciate  the  philosophy  given  in  evidence  before  pub- 
lic commissions  on  engineering  questions,  and  to  estimate  the  value 
of  the  experiments  authoritatively  sanctioned. 

G  iv.  £og.  &  Arcfa.  Jounal. 

Extracts  from  *'  Observations  on  the  Western  Trade^^  in  r^erence 
to  the  proposed  Hudson  River  Railroad.     By  Wm.  H.  Grant, 

Civil  Engineer. 

I  have  obtained  from  Legislative  documents,  the  yearly  staiements 
of  the  "  Jlssessed  valine  qf  Real  and  Personal  Estate  in  the  city  of 
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New  York^^  from  1815  to  1845,  inclusive,  and  arranged  them  in  the 
following  table. 

Chronological  Table  of  the  Assessed  value  of  Real  and  Personal 
Estate  in  the  City  qfNew  Yorkyfrom  1815  to  1845,  inclusive. 


181,636,042 

82,074,200 

78,895,735 

80,245,091 

79,113,061 

69,539,753 

68,285,070 

71,289,144 

70,940,820 

83,075,676 

101,160,046 

107,477,781 

112,211,926 

114,019,533 

112,526,016 

125,288,518 

139,280,214 

146,302,618 

166,495,187 

186,548,511 

218,723,703 

309,600,920 

263,747,350 

264,152,941 

266,882,430 

252.135,515 

262,194,920 

237,806,901 

229,229,077 

236,727,143 

239,996,517 


Close  of  the  last  war  with  Great  Britain. 


1815 
1816 
1817 
1818 
1819 
1820 
1821 
1822 
1823 
1824 
1825 
1826 
1827 
1828 
1829 
1830 
1831 
1832 
1833 
1834 
1835 
1836 
1837 
1838 
1839 
1840 
1841 
1842 
1843 
1844 
1845 


Completion  of  the  Erie  Canal. 


(  Completion  of  the  Ohio  Canal,  from  Cleveland  on  Lake 
I    Erie  to  Portemouth  on  the  Ohio  river;  distance  307  miles. 


rCompletion  of  the  Western  Raihroad^  in  connexion  with 
J     the  Boston  and  Worcester,  and  the  Albany  and  West 
I     Scockbridge  Railroads,  extending  from  Boston  to  Al- 
t    bany;  200  miles. 


Running  the  eye  over  this  table,  it  will  show,  at  the  first  glance,  its 
striking  aptitude  as  an  index  to  the  growth  and  prosperity  of  the  city 
of  New  York. 

The  three  principal  eras  are  strongly  marked* 

I  have  ahready  alluded  to  the  stationary  position  she  held  from  the 
close  of  the  war  to  the  completion  of  the  Erie  canal,  in  1825,  while 
Pennsylvania  was  monopolizing  the  western  trade,  which  is  so  strongly 
exemplified  by  this  table ;  and  also,  to  her  sudden  start  in  wealth  and 
rapid  increase  from  that  time  onward  to  1840,  about  the  period  of 
opening  the  Western  railroad. 

In  1832,  it  will  be  seen,  an  additional  impulse  was  given  to  the 
trade  by  the  Ohio  canal,  opening  an  important  avenue  to  Lake  Erie. 
From  1825  to  1840  and  '41,  it  shows,  in  an  unerring  and  demonstra- 
tive manner,  the  constant  and  unchecked  increase  of  the  wealth  of 
New  York. 

In  1841,  the  assessed  value  of  real  and  personal  estate  in  the  city 
W9S  $252,1 94,920,— it  had  ranged  higher  in  1836  and  the  three  years 
following,  during  (he  inflated  period,  when  every  species  of  property 
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obtained  a  fictitious  value>— but  it  is  1133,000^000  higher  than  in  1835, 
and  shows  an  annual  increase  of  8  per  cent  for  the  last  preceding  tea 
years,  and  of  9}  per  cent,  for  each  year  from  1825.  It  may  be  re* 
garded  as  a  fair  and  substantial  valuation  for  that  time.  And  what 
follows  from  this  period?  It  stops  here  as  firmly  as  if  the  city  had 
been  visited  by  some  fearful  calamity. 

This  may  appear  somewhat  incredible ;  but  cast  the  eye  back  again 
upon  the  column  of  figures,  and  trace  it  down ;  there  is  no  longer  the 
steady  increase;  there  is  an  actual  diminution;  follow  it  down  to 
1845,  and  there  is  a  falling  off  since  1841  of  ^{112,000,000 !  There  is 
nothing  fallacious  about  it.    There  are  the  figures. 

The  ascending  ratio  no  longer  holds  good,  but  it  is  actually  inverted; 
instead  of  increasing  at  the  rate  of  9}  per  cent.,  or  8  per  cent,  per  an- 
num, the  value  of  real  estate  has  declined  at  the  rate  qf  nearly  \\ 
per  cent,  per  annum  from  1841  to  the  present  time! 

New  York,  for  the  first  time  in  sixteen  years,  has  received  a  check 
in  her  career.  Worse :  for  the  first  time  in  her  whole  history  she 
has  retrograded. 

Her  positive  loss  has  been  212,000,000,  which  has  been  absolutely 
abstracted  from  her  wealth.  Let  us  continue  the  ratio  of  increase  for 
the  ten  years  preceding  1841,  of  8  per  cent,  per  annum,  the  lowest 
possible  ratio  that  could  be  applied,  and  see  what  her  valuation  should 
have  been  in  1845.  An  annual  increase  of  8  per  cent,  on  the  sum  of 
9252,1 94,920,  the  valuation  in  1841,  makes  2332,818,880.  The  difiTer- 
ence  between  these  two  sums  is,  in  round  numbers,  eighty-one  mil- 
lions ofdollarsy  which  is  the  loss  she  has  practically  sustained  in  the 
last  four  years;  an  amount  greater  than  her  whole  wealth  two  years 
previous  to  the  completion  of  the  Erie  canals  and  equal  to  one-ha^fof 
the  entire  wealth  she  has  accumulated  since  it  has  been  in  operation. 

These  are  facts  that  every  man  can  investigate  for  himself.  They 
may  appear  incredible,  and  doubtless  would  be  held  so,  were  not  the 
evidence,  «<  clear  as  proof  of  holy  writ/'  at  hand.  They  are  stubborn 
and  startling ybc/^,  that  must  be  looked  full  in  the  face ;  they  cannot 
be  evaded. 

I  could  mention  a  number  of  instances  in  which  they  have  been 
stated  to  men  of  intelligence  and  high  business  qualifications,  who 
have  received  then^  with  the  most  positive  unbelief  and  incredulity ; 
and  I  believe  it  is  not  presumptuous  to  say  that  half  of  the  active  capi- 
tal held  in  the  city  of  New  York,  is  held  by  persons  unconscious, — ^if 
not  of  their  real  existence,  of  their  extent  and  consequences. 

What !  is  it  to  be  believed  that  New  York,  with  her  great  resources, 
her  enterprising  population  and  fertile  soil,  her  unrivalled  natural  ad- 
vantages,  is  for  a  moment  to  pause  in  her  proud  career?  New  York, 
with  her  magnificent  bay  and  harbor,  her  boasted  Hudson,  and  her 
<<  grand  Canal,"  with  the  connected  system  of  internal  improvements 
embracing  700  miles  of  artificial  navigation, — to  retrograde  in  her 
giant  progress,  and  to  sink  annually  for  four  years  03,000,000,  instead 
of  accumulating  lOi  millions,  which  is  but  the  average  rate  of  incresise 
for  16  years  previous  to  1841  ?  No ;  it  is  idle  to  talk  of  it ;  it  is  ab- 
surd, and  contrary  to  all  experience  and  all  habits-  of  thinking  and 
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observation.  Mathematical  demonstration  will  scarcely  prove  rigor- 
ous enough  to  establish  it  on  the  minds  of  half  a  million  of  people, 
whose  every  interest,  great  or  suiall,  is  opposed  to  it. 

Our  "Grand  Canal,"  truly !  why  it  has  been  made  subservient,  with 
our  whole  canal  system,,  and  our  line  of  railroads  from  Albany  to 
Buffalo,  to  the  city  of  Boston ;  our  internal  resources,  industry,  and 
capital,and  even  our  merchants,  mechanics,  and  farmers,  have  become 
tributary  to  her. 

Look  about  the  land, — in  our  populous  towns,  villages,  and  ham- 
lets along  the  thoroughfares  to  the  west,  to  the  north,  and  into  the 
interior, — and  see  if  you  do  not  find  the  enterprizing  New  Englander 
established  there,  fresh  from  Boston,  with  his  wares  and  manufactures, 
and  merchandize,  and  "notions"  of  all  descriptions,  and  competing 
successfully  with  our  citizens.  Look  at  the  manufacturing  establish* 
ments  springing  up  from  Massachusetts  capital,  and  even  railroads 
projected  and  carried  into  operation  by  it  on  our  own  soil,  ail  tending 
to  the  same  end — to  build  up  Boston  at  the  expense  of  New  York. 
Look  at  the  trains  of  the  Western  railroad  as  they  depart  from  the 
depot  at  East  Albany,  asd  see  if  they  are  not  loaded  down  and  groan- 
ing under  the  burden  of  our  own  products  and  the  products  of  the 
west,  carrying  our  merchants  and  the  merchants  from  distant  States, 
that  formerly llironged  to  New  York,  rapidly  and  en  masse  to  the  city 
of  Boston.  See  them  rotum  with  similar  burdens,  and  sending  them- 
far  and  near,  scattering  them  broadcast  throughout  the  country,  to  the 
exclusion  of  the  legitimate  trade  of  New  York.  And  this  too,  while' 
the  channels  of  competition  are  all  open,  and  the  Hudson  river  is  offer- 
ing its  superior  navigation  of  150  miles  against  200  miles  of  railroad, 
over  mountains  and  on  unparalleled  grades. 

But  more  than  all;  see  this  only  avenue  to  New  York  closed  and 
hermetically  sealed  nearly  one-third  of  the  year,  and  the  whole  trade 
of  the  interior  and  the  west,  without  stint  ordiminution,  concentrating 
upon  the  city  of  Boston. 

After  this,  say  if  the  evidence  these  things  furnish  does  not  confirm 
and  strengthen  the  humiliating  fact,  that  New  York  has  been  shorn 
of  her  strength,  has  fallen  from  her  high  position,  and  in  proportion 
as  she  has  declined  Boston  has  triumphantly  risen. 

But  let  us  turn  our  attention  to  Boston  and  ascertain  bow  the  case 
actually  stands  with  her.  In  1841  the  value  of  her  real  and  personal 
estate  was  but  tS98,000,000 ;  it  increased  by  regular  gradation  from 
that  year  to  1845  to  jti  35,000,000,  making  an  advance,  in  the  four 
years,  of  1^37,000,000.  This  is  equal  to  9i  per  cent,  annual  increase, 
and  equal  to  the  highest  rate  New  York  has  ever  attained.  If  we 
take  the  rate  of  8  per  cent  at  which  New  York  advanced  previous  to 
1841,  and  the  rate  at  which  she  should  have  continued  to  advance, 
and  add  to  it  the  rate  of  li  per  cent,  which  shows  her  decline  since, 
it  eorreapondBf  within  afraetiouy  with  the  actual  per  cent  age  gain 
qf  Boston.  Her  progress  has  been  truly  astonishing,  considering  her 
past  history  and  comparatively  slow  and  toilsome  advance  through  a 
long  series  of  years.  It  surpasses  that  of  Philadelphia  in  her  palmiest 
days,  when  the  entire  western  trade  was  poured  into  her  lap. 
Vcfu  Xm.— 3bi>  •behs.— No.  3,  Mabcb,  1S47.  15 
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To  show  the  influence  the  Western  railroad  has  had  in  producing 
these  results,  let  us  look  at  the  business  it  is  doing.  The  bare  receipts 
of  the  road  for  transportation  were,  in 

1842,  0  512,688  1843,  jS  573,882 

1844,  753,753  1845,  813,480 

For  the  last  year  they  were  0813,480,  a  sum  that  would  iu  itself 
enable  a  sagacious  person  to  form  a  tolerably  correct  estimate  of  the 
value  of  the  immense  business  to  Boston,  from  which  it  is  derived 
from  transportation  alone. 

The  number  of  tons  of  merchandize  carried  over  the  road  from  1842 
to  1845,  averaged  yearly  66,000,  and  was,  in  1845,  93,392  tons.  To 
assign  a  value  to  this  amount  of  merchandize,  approadiing  accuracy, 
is  perhaps  no  easy  matter,  but  still  it  may  be  approximated  very 
closely. 

The  «<total  movement''  on  all  the  State  canals  during  the  last  sea- 
son, of  articles  similar  to  those  transported  over  this  road,  included 
under  the  several  heads  of  <«  Agriculture,"  **  Manufactures,''  and 
«  Merchandize,"  (excluding  <<  products  of  the  forest,")  was  867,000 
tons,  the  value  of  which,  as  oflScially  ascertained  and  reported  to  the 
Legislature,  was  089,000,000.  From  this  proportion  the  valne  of  the 
93,392  tons  carried  over  this  road  is  found  to  be  nineanda  ha{fmil- 
lionsy  which  is,  with  great  probability,  very  near  the  mark. 

The  ^  total  movement"  on  the  canals  is  made  up  of  the  amounts 
ascertained  to  have  moved  between  the  several  collectors'  offices,  and 
for  a  greater  distance ;  a  large  portion  moving  but  a  few  miles,  5, 10, 
20, 100,  or  200  miles,  as  the  case  may  be,  and  the  remainder  over 
the  whole  line;  that  is,  over  the  Eiie  canal,  or  over  one  of  the  lateral 
canals  and  a  part  of  the  £rie  canal.  The  amount  that  corresponds 
the  most  nearly  with  this  total  movement,  in  the  statistics  of  the  West- 
ern road,  is  the  <<number  of  tons  carried  one  mile."  This,  for  the  year 
1845,  was  14,569,223  tons.  The  number  of  passengers  carried  over 
the  road  was  223,600. 

The  value  of  the  trade,  as  before  stated,  of  09,500,000,  is  exclusive 
of  the  benefits  derived  from  this  number  of  passengers  carried  an- 
nually to  and  from  the  city  of  Boston,  forming  business  connexions, 
and  extending  and  strengthening  her  commercial  intercourse  with  the 
merchants,  and  producing,  and  consuming  classes  of  the  west. 

That  Boston  duly  appreciates  these  results,  and  attributes  them  to 
the  true  source, — whatever  may  be  the  opinion  of  New  York,  or  her 
indiflerence  to  the  fact — ^no  one  can  doubt,  who  gives  her  credit  for 
ordinary  intelligence.  She  has  already  contemplated  and  taken  mea- 
sures to  construct  a  double  track  to  the  Western  railroad,  an  improve- 
ment demanded  by  the  rapidly  increasing  business  upon  it. 

All  her  energies  are  directed  and  centered  upon  the  vantage  ground 
she  has  gained,  with  a  fixed  resolution  to  make  the  most  of  the  posi- 
tion her  superior  enterprize  alone  has  given  her.  She  has  wisely  es- 
timated the  value  of  an  uninterrupted  access  at  all  seasons  of  the  year 
with  the  west,  which  the  progress  of  trade  and  the  spirit  of  the  age 
have  alike  rendered  indispensable,  and  her  citizens  are  fully  sensible 
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of  the  triumph  they  have  gained  over  the  ice-bound  Hudson.  Daily 
experience  and  the  most  familiar  and  ordinary  business  transactions 
afford  them  practical  illustrations  of  its  importance. 

What  would  they  say  of  the  merchant,  who,  with  an  active  compe- 
tition around  him,  keeps  his  store  open  but  six  hours  in  the  day,  while 
others  keep  their's  open  nine  ?  What  would  they  say  of  the  mechanic 
who  labors  in  his  shop  but  two  hours  to  his  fellow's  three,  and  lounges 
away  in  idleness  one-third  of  his  vahiable  time  ?  Or,  what  would 
they  say  of  the  capitalist  who  invests  his  funds  but  two-thirds  of  the 
year,  and  hoards  them  up  during  the  remainder,  without  receiving  a 
dividend  or  a  return  in  any  manner?  They  would  say,  that  in  one 
case,  the  man  was  wilfully  blind  and  negligent  of  his  best  interests, 
and  in  the  end  would  be  reduced  to  poverty ;  and  in  the  other,  that 
industry  and  prompt  attention  to  advantages  open  to  all,  would  be 
sure  to  secure  its  deserved  reward.  Whether  New  York  is  passive 
and  indifferent  to  these  facts,  or  tardily  realizes  them  and  endeavors 
to  practise  the  lessons  they  teach,  Boston  will  keep  on,  profiting  by 
her  experience,  and  will  retain  in  her  grasp  the  advantages  she  has 
gained  with  a  tenacity  that  will  only  yield  in  the  greatest  emergency* 

Now  it  may  be  said,  in  answer  to  all  this  argument  about  the  ad- 
vance of  Boston  and  the  decline  of  New  York,— "True,  New  York 
has  lost  in  four  years  012,000,000,  or  you  may  call  it  jSSl,000,000,  if 
you  choose,  and  Boston  has  gained  jS37,000,000,  but  it  is  merely  a 
temporary  fluctuation  that  the  times  are  subject  to;  New  York  will 
soon  regain  her  position,  and  outstrip  Boston  with  ease;  and,  besides, 
small  losses  do  not  affect  her,  her  energies  are  recuperative,  and  she 
emerges  from  every  disaster  only  to  take  a  higher  and  prouder  flight 
than  her  previous  one.''  But  is  not  this  a  palpable  fallacy  in  view  of 
the  actual  facts  ? 

New  York  has  overcome  and  outlived  great  misfortunes :  she  has 
nobly  risen  from  her  ashes  on  one  occasion  and  exhibited  a  renewed 
vigor  and  a  brighter  aspect  after  it,  and  she  is  now  emerging  (less 
rapidly)  from  a  similar  but  less  serious  calamity.  The  conflagration 
of  1835  was  a  visitation  such  as  few  cities  could  survive,  much  less 
efface  and  repair  in  ten  years;  but  how  was  New  York  situated  to 
meet  the  blow  ?  She  was  in  the  midst  of  unrivalled  prosperity,  and 
all  the  elements  of  her  undiminished  greatness  conspiring  to  alleviate 
its  consequences  and  raise  her  from  the  momentary  depression  it 
caused.  Her  resources  were  not  then  distracted  or  diverted  from  her, 
and  the  chasm  made  in  her  wealth  was  soon  filled,  and  all  went  on  as 
before.  But  should  such  a  disaster  occur  now,  how  would  she  be 
prepared  to  meet  it  ?  Has  she  ever  been  placed  in  a  condition  similar 
to  the  present  one  ?  Her  trade  is  departing  from  her  at  the  rate  of 
03,000,000  a  year,  and  she  has  fallen  back  in  4  years  081,000,000,  in- 
stead of  her  wealth  being  at  this  time  enhanced,  as  it  should  be,  by 
th»t  amount.  She  has  experienced  no  reverses  like  this,  or  ever  found 
herself  in  a  dilemma  such  as  it  involves,  yet  she  is  to  extricate  herself 
from  it  with  ease  and  unconcern ! 

How  is  it  to  be  done?  Is  there  some  latent  spring  of  revivifying 
and  recreative  power  within  her  corporate  limits  that  is  to  sustain  and 
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prop  her  ap  in  defiance  of  all  extraheoos  influences  ?  In  Boston  to 
relax  her  efforts;  or  upon  what  tangible  evidence  does  she  rest  for 
the  great  good  fortune  she  anticipates?  There  maybe  some  re- 
sources upon  which  she  relies,  not  palpable  to  an  unimaginative  eye, 
but  to  plain  practical  common  sense  there  is  no  other  than  the  con- 
struction of  the  Hudson  River  railroad.  If  she  will  look  to  this,  she 
will  see  the  meansy  and  if  she  will  look  to  the  west  she  will  see  the 
substance  of  her  relief.  The  western  trade,  which  has  trebled  her 
wealth  and  has  been  the  real  source  of  her  vitality  so  long  as  the  £rie 
canal  was  tributary  to  her,  has  been  ^'tapped''  by  Boston,  and  the  only 
way  it  can  be  recovered  is  to  complete  this  railroad  without  delay, 
and  open  anew  to  her  the  great  and  commanding  advantages  she  has 
temporarily  resigned. 


AMERICAN  PATENTS. 


List  of  American  Patents  which  issued  in  the  month  cf  February^ 
1846, — unth  Exemptijications^by  Charlss  M.  Kellsb,  IcUe  Chief 
Examiner  qf  Patents  in  the  U.  S.  Patent  Office^ 


1.  For  an  Improvement  in  the  Straw  Cutter  ;  Samuel  G.  Blackman, 

Norwalk,  Connecticut,  February  10. 

The  patentee  says : — <<  My  improvement  is  applicable  only  to  that 
class  of  straw  cutters  which  cut  by  means  of  knives  attached  lo  and 
radiating  from  the  centre  of  a  shaft  or  roller,  and  acting  against  the 
surface  of  a  cylinder  of  wood,  lead,  or  other  substance^  The  object 
of  my  invention  is  to  prevent  cutting  into  this  cylinder,  and  I  effect  it 
by  suspending  the  boxes  in  which  the  journals  of  the  cylinder  work 
between  helical  springs,  placed  above  and  below,  with  temper  screws 
that  bear  on  the  top  of  the  upper  springs,  so  that  the  surface  of  the 
cylinder  can  be  regulated  at  pleasure  to  make  the  requisite  pressure  on 
the  edges  of  the  knives  as  they  pass,  and  yet  not  sink  so  much  between 
them  as  to  injure  the  surface  of  the  cylinder,  and  waste  the  power.'^ 

Claim. — <<  What  I  claim  as  my  invention,  and  desire  to  secure  by 
letters  patent,  is  suspending  the  boxes  on  which  the  journals  of  the 
cylinder  run  between  two  sets  of  springs  plaoed  above  and  below, 
the  upper  set  being  regulated  by  temper  screws  or  other  analogous 
device,  in  combination  with  the  roller  of  radial  knives  that  cut  against 
the  surface  of  the  cylinder  as  herein  described.^' 


2.  For  Improvements  in  Machinery  for  making  Glazed  Cotton 
Wadding  ;  Jeremiah  Essex,  Bennington,  Vermont,  February  10. 
The  first  part  of  this  invention  consists  '<  in  ranging  a  series  of 
carding  engines,  one  behind  another  over  an  apron  which  has  a  con- 
tinuous  movement,  so  that  the  sliver  or  sheet  of  cotton  from  the  sec- 
ond card  is  delivered  on  top  of  that  from  the  first,  the  one  from  the 
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third  on  to  that  of  the  second,  and  so  on  to  the.end  of  th^  series^  the 
number  of  carding  engines  being  in  proportion  to  the  quality  and 
thickness  of  the  bat  or  wadding  desired :  it  being  a  fact  well  known 
to  those  versed  in  the  art  of  working  fibrous  materials,  that  the  thin« 
ner  each  sliver  the  more  perfect  will  be  the  bat,  and  it  wilLbe  evident 
that  with  my  method  this  can  be  refined  to  any  desired  extent. 

«  The  second  part  of  this  invention  consists  in  passing  the  glazed 
bat  or  wadding  from  (he  glazing  apparatus  through  the  kiln  or  hot  air 
chamber  over  a  series  of  open  reels  arranged  side  by  side  on  one 
plane,  and  extending  from  end  to  end  of  the  kiln,  one  reel  delivering 
the  bat  on  to  another,  and  so  on  to  the  last  of  the  series  where  it  is 
delivered  out.  If  the  bat  is  glazed  on  both  sides  before  it  is  intro- 
duced into  the  kiln,  but  one  set  of  reels  is  used ;  but  I  prefer  to  glaze 
it  first  on  one  side,  dry  this  by  passing  it  through  the  kiln  on  one  set 
of  reels,  and  deliver  it  at  the  other  end  to  tho  second  glazing  appara- 
tus  to  be  glazed  onlhe  other  side  and  then  passed  through  the  kiln  on 
another  set  of  reels  above  the  first.  In  this  way  I  avoid  the  incon- 
venience of  accumulating  the  glazing  or  sizing  on  the  rods  of  tho 
reels,  for  in  passing  through  the  first  time  the  unglazed  surface  rests 
on  the  bars  of  the  reel,  and  the  second  time,  the  side  first  glazed.  In 
this  way  1  avoid  what  would  otherwise  be  a  serious  inconvenience." 

Claim. — *•  What  I  claim  as  my  invention,  and  desire  to  secure  by 
letters  patent,  is  arranging  a  series  of  carding  engines  one  behind  aa- 
other  and  over  a  single  apron  to  form  a  bat  of  several  thicknesses  of 
slivers,  as  herein  described.  And  I  also  claim  the  arrangement  of 
one  or  more  series  of  reels  that  rotate  by  means  of  cog-wheels  or 
other  equivalent,  to  convey  the  bat  in  combination  with  the  glazing 
or  sizing  apparatus  for  glazing  or  sizing  and  drying  cotton  or  other 
bat  or  wadding,  substantially  as  herein  described." 


3.  For  an  Improvement  in  the  Cooking  Stove :  Joseph  Lauback, 

Harrisburg,  Pennsylvania,  February  10. 

This  is  for  an  improvement  in  a  cooking  stove  having  one  small 
oven  back  of  the  fire  place  and  a  large  one  belowy  and  the  improve* 
menl  patented  consists  in  having  a  large  circuhir  hole  (called  a  diving 
flue  in  the  specification)  in  the  middle  of  the  fine  that  passes  under 
the  large  bottom  oven,  for  the  purpose  of  carrying  the  draught  down 
into  a  flue  below  that  leads  to  the  exit  flue  at  the  back,  the  said  hole 
being  snrrounded  by  movable  segment  plates  to  open  or  close  this 
hole.  When  closed  (he  draught  passes  over  the  top  of  the  large  oven, 
down  in  front,[under  the  bottom,  and  up  the  back;  but  when  open,  and 
the  other  dampers  are  properly  regulated,  tlie  draught  divides  into  two 
currents  at  the  top  of  the  oven,  one  portion  passes  down  the  front 
and  the  other  down  the  back,  both  pass  under  the  oven,  dive  down 
through  this  hole  into  another  flue  below — ^and  thence  up  the  back 
flue  to  the  exit  pipe. 

We  are  under  the  necessity  of  omitting  .the  claim  as  it  depends  on 
the  drawings,  but  it  is  iimited  to  the  arrangement  and  combination 
above  pointed  out. 

15* 
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4.  For  an  Improvement  in  the  Portable  Horse  Power  /of  Driving 
Machinery  J  called  the  Locomotive  Horse  Powers  I.  J.  Richardson, 
New  York  City,  February  10, 

Claim. — '^  Having  thus  fully  described  the  manner  in  which  I  con- 
struct, combine,  and  arrange  the  respective  pans  of  my  loconiotive 
horse  power  for  driving  machinery,  I  do  hereby  declare  that  I  do 
not  make  any  claim  to  the  manner  of  arranging  the  wheels  and  pin- 
ions which  constitute  the  gearing,  such  gearing  being  of  a  kind  well 
known  to  machinists:  but  what  I  do  claim  as  new,  and  desire  to  se- 
cure by  letters  patent^  is  the  placing  of  the  master  wheel  beneath  the 
main  beams  or  body  of  the  carriage  in  such  manner  as  that  it  can  re- 
main permanently  attached  in  its  place  as  described,  in  combioation 
with  the  placing  of  the  residue  of  tlie  machinery  in  a  separate  frame 
to  turn  over  upon  hinges^  or  a  hinge  or  pivot  as  above  set  forth,  there- 
by removing  all  impediment  to  the  transportation,  and  admitting  of 
the  whole  being  readily  replaced  in  gear  by  turning  the  independent 
frame  back  into  its  working  position." 


5.  For  an  Improvement  in  Stoves  for  Heating  *Spartments;  Charles 

W.  Leet,  Vernon,  New  York,  February  10, 

Claim. — "What  I  claim  as  my  invention,  and  desire  to  secure  by 
letters  patent,  is  the  manner  of  conveying  the  draught,  as  before  de- 
scribed, that  is  to  say,  causing  the  draught  to  pass  over  the  upper  edge 
of  the  front  halt  of  the  inner  cylinder,  thence  down  between  the  inner 
and  outer  cylinders,  into  the  oval  base,  and  thence  up  the  columns 
into  the  oval  cap,  and  thence  down  into  the  semi-circular  space  be- 
tween the  inner  and  outer  cylinders,  and  thence  to  the  smoke  pipe  as 
above  set  forth.** 


6.  For  an  Improvement  in  the  Washing  Machine  ;  John  H.  Aldricb 
and  Otis  C.  Foote,  Rashville,  New  York,  February  10. 
This  invention  consists  in  subjecting  the  clothes,  in  a  tub  or  box,  to 
the  combined  action  of  rubbing,  squeezing,  and  pounding,  by  means 
of  a  rubber,  or  pounder,  connected  with  a  hand  lever  by  means  of  two 
jointed  links,  so  that  as  the  lever  is  depressed,  the  pounder  or  rubber 
shall  gradually  approach  a  fluted  wash-board  at  the  bottom,  rubbing 
and  squeezing  the  clothes,  and  then  strike  against  the  back  of  the  tub 
or  box,  to  pound  the  clothes  which  have  been  pushed  towards  the 
back,  either  by  the  action  of  the  rubber  or  by  the  hand  of  the  atten- 
dant. One  of  the  links  being  jointed  to  the  back  of  the  rubber  or 
pounder,  and  the  other  to  the  top  thereof,  the  latter  being  jointed  to 
the  handle  about  midway  between  the  fulcrum  of  the  hand  lever  and 
the  joint  of  the  other  link,  to  insure  the  compound  movement  of  the 
rubber  or  pounder.    ' 

Claim. — "  What  we  claim  as  our  invention  and  desire  to  secure  by 
letters  patent,  is  connecting  the  pounder  or  rubber  of  a  washing  ma- 
chine with  the  hand  lever,  by  means  of  the  two  jointed  links,  to  give 
it  the  required  downward  and  forward  motions,  whereby  the  clothes 
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in  the  box  ot  tub  are  rubbed  and  squeezed^  or  compressed  on  the 
wash-board  at  the  bottoin,  and  pounded  against  the  back>  as  herein 
described.^' 


7.  For  an  Improvement  in  the  Ovens  of  Cooking  Stoves  ;  Geo.  W, 

Eddy,  Waterford,Ne\nr  York,  February  10, 

Claim. — ^*  My  improvement,  and  that  which  I  claim,  and  for  which 
I  ask  for  letters  patent,  consists  in  combining  a  hollow  oven  door,  or 
one  with  flues  within  it,  with  induction  and  eduction  openings  or  pas* 
sages  in  its  turning  bearings;  the  said  openings  being  for  the  receptiou 
and  discharge  of  smoke  into  and  from  the  said  doors,  substantially  in 
the  manner  and  for  the  purpose  as  set  forth.'' 


8.  For  ?in  Improvement,  in  the  Straw  Cutter;  Joseph  W.  Webb, 

Lockport,  New  York,  February  10. 

In  a  €craw  cutter  secured  to  the  patentee  by  letters  patent  bearing 
date  the  2nd  day  of  July,  in  the  year  1842,  in  which  the  knives,  straight 
on  the. cutting  edge  and  face,  are  connected  with  the  shaft  or  stock, 
with  the  cutting  edges  on  a  line  diagonal  therewith,  and  the  outer  iace 
on  tangents,  so  that  that  end  which  first  commences  the  cut  is  tangen- 
tial  to  a  smaller  diameter  than  the  other,  or  in  other  words,  in  whicl^ 
the  faces  of  the  knives  are  tangential  to  a  cone,  for  purposes  fully  ex* 
pressed  in  the  letters  patent  beiore  recited,  experience  has  shown  the 
importance  of  having  them  so  connected  with  the  stock  or  shaft  as 
to  admit  of  adjustment  as  their  cutting  edges  wear,  for  it  is  evident 
that  as  the  cutting  edge  wears  away,  its  diameter  decreases,  and  will 
not  act  against  the  bed  cutter  at  the  end  of  the  box,  and  therefore  it 
becomes  necessary  ,to  attach  them  to  adjustable  arms,  which,  by  means 
of  screw-bolts  and  elongated  holes  or  slots,  will  admit  of  the  adjust- 
ment of  the  edge  of  the  knives  to  the  edge  of  the  bed  cntter  or  shear; 
but  as  the  wear  from  inequality  in  the  texture  of  the  metal,  or  une- 
qual grinding,  is  irregular,  it  frequently  occurs  that  one  end  must  be 
moved  out  more  than  the  other,  which  bends  the  knives,  if  secured  to 
flat  faces  or  seats  on  the  ends  of  the  arms  to  which  they  are  attached, 
and  varies  their  cutting  line;  and  therefore,  to  avoid  this  defect,  the  ends 
of  the  arms,  or  the  faces  to  which  the  knives  are  attached,  are  beveled 
on  each  side,  ao  that  they  (the  knives)  rest  on  the  ridges  thus  formed, 
and  admit  of  easy  adjustment,  without  the  liability  o{  bending. 

Claim. — **  What  I  claim  as  my  invention  and  desire  to  secure  by 
letters  patent,  is  attaching  the  knives  to  the  beveled  faces  of  the 
flanch  pieces,  to  admit  of  their  readily  taking  any  inclination  without 
bending,  in  combination  with  the  means  of  adjusting  their  catting 
edge  to  the  bed  cutter  or  shear,  by  connecting  the  flanch  pieces  to 
which  they  are  attached  by  screw-bolls  passing  through  elongated 
holes  or  slots,  substantially  as  herein  described." 
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9,  For  an  Improvement  in  Weaver^  Thr^ples;  Arnold  Palmer,  Nev 

Lebanon,  New  York,  February  10. 

The  object  of  this  improvement  and  its  general  character  are  clearly 
indicated  in  the  following  claim: 

Claim. — "  What  I  claim  as  my  invention  and  desire  to  secure  by 
letters  patent,  is  the  mode  of  combining  and  arranging  the  parts  com- 
posing my  self-acting  temple,  so  that  the  jaws  commence  closing  upon 
the  eelvage  while  the  latter  is  advancing  totoards  the  fillings  and  after 
firmly  holding  the  cloth,  at  the  nioment  of  'beating  up,'  open,  and 
leave  it'  at  liberty  to  vibrate  while  the  sheds  are  changing.  The 
whole  being  constructed  and  operating  as  described  and  shown." 


10.  For  Improvements  in  the  Cooking  Stove;  Samuel  Graves,  Au- 
burn, New  York,  February  10., 

We  are  under  the  necessity  of  omitting  the  claims  in  this  instance, 
on  account  of  tbeir  reference  to,  and  dependence,  on  the  drawings. 
The  first  section  is  limited  to  the  employment  of  flues  in  the  ends  of 
the  oven,  communicating  with  the  space  in  double  oven  doors,  by 
means  of  valves  which  close  the  connexion  when  the  doors  are.  open, 
in  combination  with  an  arrangement  of  dampers  for  directing  the 
draught  around  any  part  of  the  stov«.  The  second  section  is  lim- 
itdd  to  the  employment  of  air  chambers  in  front  of  the  valves  or 
dampers,  which  direct  the  draught  under  the  boiler^,  for  the  purpose 
of  protecting  them  from  the  intense  action  of  the  fire.  And  the  third 
section  is  limited  to  the  employment  of  a  damper,  or  hinged  partition, 
in  the  flue  under  the  boilers,  and  placed  in  the  middle  thereof,  and 
longitudinally,  for  the  purpose  of  confining  the  heat  to  one  set  of  boil- 
ers only. 

11.  For  a  Safety  Car^  for  Ascending  and  Descending  the  Inclined 
Planes  qf  Railroads  ;  John  Tittle,  Johnstown,  Pennsylvania,  Feb- 
ruary 10. 

This  is  a  car  which  is  to  be  placed  forward  of  the  train  in  descend- 
ing, and  back  of  it  in  ascending.  It  consists  of  a  frame,  one  end  of 
which  is  connected  with  the  axle  of  a  pair  of  wheels  by  means  of  a 
spring,  the  sides  of  the  frame  being  formed  like  brakes,  to  gripe  the 
tread  of  the  wheels  when  borne  down  by  the  weight  of  a  descending 
car,  which,  when  separated  from  the  locomotive,  or  other  machinery, 
runs  on  the  sides  of  the  frame  that  rest  and  run  on  the  rails,  and  are 
wedge-formed  for  that  purpose,  and  thus  the  frame  is  forced  down  on 
to  the  wheels,  which  chucks  them. 

Cl&im. — ^  What  I  claim  as  my  invention  and  desire  to  secure  by 
letters  patent,  is  the  construction  of  the  body  of  the  safety  car,  as  afore- 
said, in  combination  with  the  supporting  wheels,  axle,  and  spring, 
arranged  and  operating  in  the  manner  and  for  the  purpose  set  forth.'' 
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12.  For  an  Improvement  in  Dressing  Mill  Stones;  Elisha  S.  Snyder, 
CharlestowDy  Jefferson  county,  Virginia,  February  10. 
Claim. — <^  What  I  claim  as  my  invention  and  desire  to  secure  by 
letters  patent,  is  the  before  described  mode  of  dressing  millstones,  that 
is  to  say  in  ridges  and  furrows  tangential  to  the  eye,  each  furrow  gra^ 
dually  increasing  in  width  and  depths  from  the  eye  to  the  circumfer* 
ence,  being  of  a  triangular  shape  in  its  vertical  cross  section,  and  every 
alternate  ridge  being  omitted  from  the  eye  to  the  circle,  forming 
large  triangular  cavities  for  the  admission  of  the  grain  to  be  broken, 
preparatory  to  its  passing  to  the  long  furrows,  to  be  ground  into  flour.'' 


13.  For  anlmprovement  in  the  Condensing  and  Feeding  Jippara* 
tus  of  Steam  Engines  ;  Joseph  P.  Pierson,  Jr.,  New  York,  Febru- 
ary 10. 

The  patentee  says, — ^  The  nature  of  my  invention  consists  in  a  re- 
frigerating apparatus  attached  to  the  cylinder  of  the  steam  engine, 
wherein  the  water  for  condensation  and  the  condensed  steam  are  so 
<}istributed  that  a  constant  supply  of  fresh  water  is  returned  to  the 
boilers,  and  also  of  cold  water,  for  the  condensation  of  its  steam.'' 

Claim. — ^  What  I  claim  as  my  invention  and  desire  to  secure  by 
letters  patent,  is  the  refrigerates,  as  herein  described,  in  combination 
with  any  of  the  known  jet  condensers — the  said  refrigerator  receiving 
that  portion  of  the  water  from  the  condenser  which  is  not  immediately 
returned  to  the  boiler,  cooling  the  same  sufficiently  for  use  in  conden- 
sing, and  returning  it  to  the  jet  for  the  condensation  of  the  steam  from 
the  cylinder  i  the  whole  being  combined  and  operating  substantially 
as  set  forth." 

14.  For  an  Improvement  in  the  Straw  Cutter;  I.  J.  Richardson,  New 
York,  February  10. 

In  this  machine  the  straw  is  fed  in  through  a  vertical  hopper,  and 
rests  on  a  board  below,  which  receives  a  vibratory  motion,  up  and 
down,  from  a  cam  on  the  crank  shaft.  The  two  knives  are  of  a  tri- 
angular form,  the  point  of  one  corresponding  with  the  cavity  of  the 
other,  and  these  are  attached  to  a  horizontally  sliding  gate,  to  cut  the 
ends  of  the  straw  resting  on  the  feed-board|  and  projected  below  their 
plane  of  motion. 

Claim. — ^  What  I  claim  and  wish  to  secure  by  letters  patent,  is  the 
use  of  two  triangular  edged  knives,  combined  in  a  straw-cutting  ma* 
chine,  operated  substantially  in  the  manuer  above  described. 

«<  I  also  claim  the  manner  of  combining  the  feed-board,  or  gauge, 
with  the  straw  cutter,  substantially  as  above  described." 


15.  For  an  Improvement  in  the  Machine  for  Sowing  Chain  ;  Wm. 

J.  Jones  &  H.  C.  Smith,  Fairfield,  Connecticut,  February  20. 

In  this  machine  there  is  a  horizontal  roller  running  in  the  opening 
at  the  bottom  of  the  hopper^  which  roller  is  provided  with  recesses  or 
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cups  to  receive  and  measure  the  quantity  of  grain  or  manure  to  be 
carried  out,  and  by  its  revolution  the  contents  of  these  cups  are  deliv- 
ered to  the  action  of  another  roller  parallel  with  it,  and  provided 
with  pins,  which  scatters  the  seeds,  &c. 

Claim. — ^  We  do  not  claim  to  have  invented  any  of  the  parts  above 
described,  each  taken  separately  being  well  known.  But  we  do  claim 
as  new,  and  of  our  invention,  and  desire  to  secure  by  letters  patent, 
the  application  of  mortices  and  boxes,  or  cups,  iu  the  feeding  roller, 
to  measure  off  any  proportionate  quantity  of  seed  or  manure  for  de- 
posite  in  any  given  surface  of  ground,  in  combination  with  the  scat- 
tering roller,  fitted  with  pins  or  beaters,  when  such  application  and 
combination  is  employed  for  the  purposes  herein  set  forth,  and  con- 
structed and  operating  substantially  as  herein  described  and  shown." 

16.  For  Improvements  in  the  Filter;  Wm.  H,  Jennison,  New  York, 

February  80. 

The  objects  of  these  improvements  are  to  afford  a  more  perfect  and 
ready  means  of  cleansing,  and  a  more  simple  and  effective  filter,  by 
constructing  the  case  of  the  filter  with  two  chambers,  so  arranged 
that  it  can  be  reversed  and  have  either  end  attached  to  the  pipe  which 
delivers  the  water  or  other  liquid  to  be  filtered,  and  filtering  through 
a  conical  bag  of  felted,  or  other  cloth,  so  connected  with  the  case  that, 
when  the  apparatus  or  the  direction  of  the  water  is  reversed,  it  shall 
be  turned  inside  out,  the  better  to  insure  the  delivery  of  the  deposit 

Claim.— ^^  What  I  claim  as  my  invention  and  desire  to  secure  by 
letters  parent,  is  making  the  double  case  containing  the  filtering  me- 
dium so  that  it  can  be  reversed,  substantially  as  herein  described,  to 
admit  of  the  ready  discharge  of  the  impurities  previously  deposited, 
as  herein  described.  And  I  also  claim  the  employment,  for  the  pur- 
poses of  filtering,  of  a  cone  of  felt,  or  other  porous  substance,  to  play 
within  two  chambers,  substantially  as  herein  described,  so  that  by 
either  reversing  the  whole  apparatus,  or  the  direction  of  the  flow  of 
the  water,  or  other  liquid,  the  cone  shall  be  reversed,  to  admit  of  the 
more  ready  discharge  of  the  impurities  from  its  pores,  as  described." 


17.  For  an  Improvement  in  the  Mortising  Machine;  Benjamin  H. 

Otis,  Dedham,  Massachusetts,  February  20. 

On  the  sliding  chisel  rod  there  is  a  helical  spring  to  raise  the  chisel, 
and  this  rod  is  connected  with  a  collar  at  the  top,  that  is  attached  to 
the  connecting  rod  of  the  treadle  or  lever,  and  in  this  collar  the  rod 
can  be  turned,  so  as  to  present  the  face  of  the  chisel  in  different  di- 
rections. 

Claim. — ^<  What  I  claim  as  my  invention  and  desire  to  have  secured 
to  me  by  letters  patent,  is  the  combination  of  the  loose  collar  and  fast 
collar,  arranged  at  the  top  of  the  chisel  rod,  and  having  notches  and 
studs,  or  teeth,  respectively,  as  described,  toith  the  spiral  spring  on 
which  the  said  chisel  rod  is  supported^  so  that  the  same  spiral  spring 
which  retracts  the  chisel,  (by  the  combination  above  stated,}  allows 
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or  provides  for  the  turning  round  of  the  chisel  ninety  degrees,  for  the 
purpose  and  in  the  manner  set  forth." 


18.  For  an  Improvement  in  the  Safety  Valve  ;  John  Shorb,  Canton, 

Ohio,  February  20. 

The  object  of  this  improvement  is  to  prevent  the  adhesion  of  the 
main  valve,  by  means  of  another  valve,  the  lifting  of  which  elevates 
a  lever  connected  with  the  main  valve. 

We  are  under  the  necessity  of  omitting  the  claim,  as  it  refers  to, 
and  is  wholly  dependent  on,  the  drawings. 


19.  For  an  Improved  Method cf  Making  Candles;  John  Drummond, 
New  York,  February  20. 

The  nature  of  this  invention  consists  in  formmg  candles  of  tallow, 
(or  other  concrete  fats)  by  forcing  it,in  the  liquid  or  solid  state,  through 
a  tube,  and  around  the  wicking,  which  is  introduced  through  a  small 
tube  having  its  delivery  end  concentric  with,  and  the  upper  end  car- 
ried through,  the  side  of  the  outer  or  forming  tube,  thus  causing  it 
(the  tallow)  to  unite  to  the  wicking  and  to  be  discharged  from  the 
lower  end  of  the  moulding  tube,  in  a  cylindrical  form  and  in  a  solid 
state,  so  that  it  can  be  cut  into  the  required  lengths  for  candles. 

Claim. — ^<  What  I  claim  as  my  invention,  and  desire  to  secure  by 
letters  patent,  is  the  method  of  making  candles  by  forcing  the  tallow 
or  other  suitable  material,  through  a  moulding  tube,  when  this  is  com- 
bined with  a  small  tube  within  it,  through  which  the  wicking  b  in- 
troduced, to  cause  the  tallow  to  unite  around  the  wicking,  substan- 
tially as  herein  described.'^ 

20.  For  Improvements  in  the  Cooking  Stove;  Rensselaer  D.  Granger, 
Albany,  New  York,  February  20. 

Claim. — ^  What  I  claim  as  my  invention  and  desire  to  secure  by 
letters  patent,  is  the  draught  tube,  for  admitting  air  to  the  fire,  passing 
through  the  flue,  in  the  manner  described,  by  which  the  air  admitted 
is  heated  before  it  reaches  the  fire. 

<<  I  also  claim  the  mode  of  securing  non-conducting  substances* 
herein  described,  applied  in  a  plastic  state,  and  confined  by  ribs  of 
metal  or  grating,  as  described  and  represented. 

<<  I  also  claim  the  combination  of  the  non-conducting  substance 
forming  the  back  of  the  oven,  and  serving  the  usual  purpose  of  a 
brick  oven  for  absorption,  with  the  ascending  pipes  for  heating  the 
oven  placed  inside  thereof.^' 

21.  For  an  Improvement  in  the  Machine  for  Cutting  and  Orinding 
Fodder;  i.  Jessop,  J.  Wanbaugh,  O.  W.  Ilgenfiritz,  and  James  C. 
Baker,  New  York,  February  20. 

The  patentees  say,— ^<  The  nature  of  our  improvement  consists  in 
the  manner  of  arranging  the  hopper  and  cylindrical  grinders  of  a 
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combined  machine  for  cutting  and  grinding  fodder,  to  present  the 
mill  from  choking,  a  defect  long  since  experienced  and  not  removed 
in  any  of  the  machines  heretofore  made  for  this  purpose,  with  which 
we  are  acquainted.  In  machines  heretofore  made  for  this  purpose, 
the  grinding  cylinders  are  so  placed  as  to  receive  the  fodder  from  the 
cutters  between  the  two  cylinders,  when  two  are  used,  or  between 
the  cylinder  and  concave,  when  only  one  cylinder  is  employed ;  but 
to  preveiU  the  choking  of  the  mill,  which  frequently  occurs  in  these 
arrangements,  we  discharge  the  fodder  from  the  cutters  into  a  hopper 
back  of  the  main  grinding  cylinder,  and  in  which  it  revolves,  so  that 
by  its  revolution,  the  teeth  of  the  cylinder  carry  up  and  around,  to  be 
ground  between  it  and  the  second  grinding  cylinder,  the  required 
quantity  of  fodder,  so  that  the  grinding  is  fed  by  the  main  grinding 
cylinder,  instead  of  the  cutting  machine." 

Claim. — '<  We  do  not  claim  as  our  invention  the  combination  of 
grinding  cylinders  with  a  cutting  machine,  for  cutting  and  grinding 
fodder ;  but  what  we  do  claim  as  our  invention  and  desire  to  secure 
by  letters  patent,  is  the  arrangement  of  the  hopper  back  of  the  main 
ffrinding  cylinder,  in  a  combined  machine  for  cutting  and  grinding 
fodder ;  so  arranged  as  to  cause  the  main  grinding  cylinder  to  take 
the  fodder  from  the  hopper,  into  which  it  is  discharged  by  the  cutters, 
and  carry  it  around  to  be  ground,  or  crushed,  between  the  two,  sub- 
stantially as  described." 


List  qf  American  Patents  which  issued  in  the  month  qfJlpril^  1842, 
U)ith  ExemplificcUions^  by  CHAaLBs  M.  KsLLSa,  late  Ch^f  Ex- 
aminer  of  Patents  in  the  U.  8.  Patent  Office* 

(Continued  from  page  40J 


40.  For  an  Improvemetit  in  Fastening   Bedsteads;   David  Ball, 

Sandy  Hill,  New  York,  April  16. 

Claim. — **  Having  fully  described  the  nature  and  operation  of  my 
bedstead  fastening,  what  I  claim  therein  as  new,  and  desire  to  se- 
cure by  letters  patent,is  themanner  of  forming  the  two  parts  marked  (C) 
and  (D),  so  that  an  o^set  on  the  former  shall  fit  into  a  recess  in  the  lat- 
ter, and  draw  and  bind  the  parts  together  by  rotating  the  rail  to 
which  the  parts  (CC)  are  attached,  said  rail  rotating  upon  pins  which 
enter  the  posts  in  the  manner  set  forth.  I  also  daim  the  particular 
manner  of  &stening  the  head  and  foot  boards  by  means  of  metallic 
clips,  and  the  tongues  and  grooves,  arranged  and  operating  as  des- 
cribed.*' 

The  pieces  indicated  in  the  claim  by  the  letter  C  are  made  of  metal, 
secured  to  the  ends  of  the  side  rails,  and  are  each  provided  with  a 
tongue  which,  on  partly  rotating  the  rails,  enter  cavities  in  correspond- 
ing metal  pieces  (D)  attached  to  the  end  rails. 

The  clips  for  securing  the  head  and  foot  boards  are  metallic  sockets 
attached  to  the  posts,  and  having  sharp  projecting  ridges  inside,  so 
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that,  when  the  boards  are  forced  down  into  the  sockets  verticallyy  these 
ridges  enter  cavities  in  the  wood  and  thus  hold  the  posts  together. 


41.  For  an  Improvement  in  Si  op  Cocks  for  Tapping  Water  Pipes ^ 
under  Hydrostatic  Pressure;  Jona  Ridgway,  New  York,  April  16. 
At  the  end  of  that  part  of  the  pipe  of  a  stop  cock  which  is  to  be 
screwed  into  the  water  pipe  there  is  a  drill  cutter  which  extends  up 
the  sides  to  cut  the  thread,  so  that  the  hole  is  bored  and  tapped,  and 
the  cock  screwed  in  at  the  same  operation  to  prevent  the  escape  of 
water. 

Claim. — <<What  I  claim  as  my  invention  and  desire  to  secure  by 
letters  patent,  is  the  combination  of  a  cutter  with  the  stop  cock  or  fau- 
cet made  in  any  of  the  usual  ways,  in  the  manner  and  for  the  purpose 
herein  described.'' 


42.  For  an  Improvement  in  Horse  Shoes  for  the  Cure  of  Hoof 
Bound  Horses;  Daniel  Homer,  Alton,  Illinois,  April  16. 

The  patentee  says : — "  This  invention  consists  in  turning  the  inner 
parts  of  the  heel  of  the  shoe  upwards  with  the  hoof  of  the  animal, 
so  that  the  shell  or  horny  part  thereof  shall  rest  upon  the  inclined 
surface  of  the  elevated  portion,  and  thereby  cause  to  open  or  spread 
the  heel  of  the  foot,  which  had  become  so  contracted  as  to  pinch  and 
cramp  the  frog  and  create  soreness  and  consequent  lameness,  which 
has  been  known  and  denominated  hoof  bound  disease  or  complaint. 

Claim. — ^  The  part  I  claim  as  new  and  as  of  my  invention,  is  that 
peculiar  shape  of  the  heel  or  the  part  turned  upwards  into  the  foot^ 
differing  from  anything  I  have  ever  known  to  be  in  use.  A  slight 
twist  of  the  heels  of  shoes  has  been  practised  differing  from  my  in- 
vention or  improvement  in  effect  as  well  as  in  shape,  the  latter  pro- 
ducing a  cure  in  a  few  days,  whereas  by  the  former  it  requires  seve- 
ral shoeings  and  some  months'  time  to  remedy  the  complaint." 

43.  For  Improvements  in  the  Padlock;  William  Ball,  Washington, 
District  of  Columbia,  April  16. 

Claim. — ^  What  I  claim  as  my  invention  and  desire  to  secure  by 
letters  patent,  is 

«lst.  The  principle  of  locking  the  shackle,  or  other  similar  article  by 
counter  weighted  vibrating  hooks,  arranged  in  alternate  order  so  as  to 
prevent  the  lock  being  opened  by  a  blow  on  the  outside,  whether  con- 
structed and  applied  in  the  manner  before  described,  or  in  any  other 
mode  substantially  the  same. 

«  2nd,  I  likewise  claim  the  mode  of  holding  the  end  of  the  shackle 
in  the  cavity  of  the  hook  or  tumbler,  by  means  of  the  latch  connected 
with  said  hook,  and  resting  under  and  against  the  shoulder  near  the 
end  of  the  shackle,  as  described. 

<<  3rd,  Likewise  constructing  the  lock  with  a  spring  strap  for  catch- 
ing or  entrapping  the  key  of  the  lock  picker,  whether  constructed  and 
arranged  in  the  manner  described,  or  in  any  other  manner  substan- 
VoL.Xm— MSnun— Na3.BfUxoa,1847.  .    16 
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X\dX\j  the  same ;   or  whether  applied  to  padlocks  or  other  kinds  of 
locks. 

^  4i\ij  The  inclined  end  of  the  shackle  in  combination  with  the  in- 
clined projection  of  the  hook  or  tumbler,  for  the  purpose  and  in  the 
manner  set  forth/' 


44.  For  Improvements  in  Machinery  for  setting  Logs  on  the  Car- 
riages of  Saw  Mills;  John  Sheffield,  Williamson,  New  York, 
April  16. 

Without  drawings  we  could  not  give  a  clearer  indication  of  this 
apparatus  than  will  be  found  in  the  claim,  without  going  beyond  our 
limits. 

Claim. — ^^^  What  I  claim  as  my  invention  and  desire  to  secure  by 
letters  patent,  is,  first,  the  method  of  setting  the  log  for  cutting  thick 
or  thin  boards  at  pleasure  as  before  described,  by  means  of  the  afore- 
said combination  of  hands,  springs,  vibrating  crutch,  connecting  rods, 
knee,  universal  joints,  and  clapper,  said  hands  acting  on  the  toothed 
slide  to  which  the  log  is  dogged  by  the  clapper  striking  against  ad- 
justable stubs  attached  to  the  frame  work  or  timbers  of  the  mill,  ar- 
ranged for  various  lengths  of  logs  to  be  sawed.  Second,  Likewise 
the  combination  of  the  arm,  axle,  and  lever  with  the  vibrating  crutch 
and  hands  for  altering  the  movement  of  the  slides  to  saw  thick  planks 
or  thin  boards,  at  pleasure,  as  described.  Third,  The  mode  of  fasten- 
ing the  head  block  to  the  carriage  by  means  of  the  jaws  and  wedges 
in  the  manner  described.'' 


45.  For  Improvements  in  Bedsteads  for  Invalids;  William  Woolley, 
New  York,  April  16. 

We  are  under  the  necessity  of  omitting  the  claim  of  this  patent  as 
it  could  not  be  understood  without  the  drawings.  It  is  limited  to  the 
combination  and  arrangement  of  levers  and  catches  for  elevating  or 
depressing  different  parts  of  the  frame  on  which  the  bed  rests,  to  ad- 
mit of  placing  the  patient  in  any  position  desired.  Bedsteads  of  this 
general  character  having  long  since  been  known  and  used,  the  claim 
is  limited  to  the  peculiar  arrangement  of  parts  for  effecting  this  end. 


46.  For  an  Improvement  in  Chimney  Caps;  Stephen  M.  Allen,  Bos- 
ton, Massachusetts,  April  21. 

Claim. — ^  Having  thus  fully  described  my  invention,  I  shall  claim 
— ^protecting  the  mouth  or  leeward  end  of  the  discharging  pipe  of  a 
turning  cowle  by  a  hollow  cone,  the  diameter  of  the  base  of  which 
shall  be  somewhat  larger  than  the  diameter  of  the  mouth  of  the  dis- 
charging pipe ;  and  I  also  claim  the  pombination  of  the  said  cone  with 
the  conical  air  tubes  arranged  in  the  interior  of  the  discharging  pipe, 
the  whole  being  constructed  and  operating  substantially  as  above  de- 
scribed." 
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47.  For  an  Improvement  in  the  Cooking  Stove;  John  Brereton,  New 
York,  April  21. 

The  object  and  nature  of  this  improvement  will  be  clearly  under- 
stood by  the  following 

Claim. — <<  What  I  claim  as  my  invention  and  desire  to  secure  by 
letters  patent,  is  the  combination  herein  set  forth  as  forming  a  heated 
air  chamber,  over,  under,  and  around  the  cooking  utensils,  by  the 
sliding  doors,  thereby  retaining  and  confining  the  heat  given  from  the 
grate  below.  The  oven  with  the  double  bottom  and  other  details 
herein  given  I  do  not  claim.'' 

48.  For  an  Improvement  in  the  Hydro-pneumatic  Lamp  ;  Stephen 
S.  Lee,  Providence,  Rhode  Island,  April  21. 

This  improvement  is  for  drawing  the  oil  from  the  lower  reservoir 
of  this  class  of  lamps  simply  by  means  of  a  syphon,  the  outer  and 
long  leg  of  which  turns  on  the  other,  and  when  turned  down,  forms  a 
communication  with  the  reservoir,  and  when  turned  up,  closes  it,  to 
exclude  the  air. 

Claim. — ^*  What  I  claim  as  my  invention  and  desire  to  secure  by 
letters  patent,  is  the  application  of  the  syphon,  or  faucet,  or  other 
means  substantially  the  same,  to  draw  the  oil  from  the  chamber,  and 
avoid  the  disagreeable  and  inconvenient  necessity  of  inverting  the 
lamp  every  time  it  is  filled/' 

49.  For  Improvements  in  the  Machine  for  Tempering  Clay ;  Rich. 
Stillman  &  Jesse  Taylor,  Philadelphia,  Pennsylvania,  April  21* 
Claim. — <<  We  do  not  claim  to  be  the  first  who  have  used  a  tern* 

pering  wheel,  or  wheels,  made  to  traverse  back  and  forth  on  a  hori- 
zontal shaft;  but  we  do  claim  to  have  made  a  material  improvement 
in  the  construction  of  this  apparatus,  by  combining  and  arranging  the 
respective  parts  thereof,  in  the  manner  described ;  that  is  to  say,  we 
claim  the  forming  of  the  iron  wheel,  with  the  curved  spokes  so  at- 
tached to  the  hub  and  to  the  rim  as  to  leave  a  space  between  them. 
We  also  claim  the  manner  of  causing  a  wheel,  formed  as  described, 
to  traverse  back  and  forth  on  a  horizontal  shaft,  by  cutting  intersecting 
right  and  left-handed  screws  on  said  shaft,  and  employing  a  swivel 
piece  with  the  hub  of  the  wheel,  to  take  alternately  into  the  threads 
of  said  screws,  in  the  manner  set  forth.  We  do  not  claim  the  use  of 
intersecting  right  and  left-handed  screws,  in  their  general  application, 
but  only  in  their  combination  with  a  wheel  for  tempering  clay,  con- 
structed and  operating  as  herein  made  known,  and  actuated  by  ani- 
mal or  other  power." 

50.  For  an  Improved  Apparatus  for  Raising  Sunken  Vessels  ;  Theo. 
R.  Timby,  Auburn,  New  York,  April  21. 

The  ship  is  to  be  raised  by  means  of  a  vessel  attached  to  it,  and 
from  which  the  water  is  to  be  expelled  by  pumping  in  air  through 


Digitized  by  LjOOQ IC 


1S4  American  PatenU. 

the  bottom,  which  ia  open,  to  receive,  the  air  and  permit  the  escape  of 
the  water.  These  vessels  are  of  a  funnel  shape,  with  the  large  end 
closed.  Metal  rods  are  attached  to  the  top  of  the  cap,  (at  the  large 
end,)  pass  over  a  strong  metal  ring  that  surrounds  the  greatest  diam- 
eter, and  all  of  them  are  united  with  a  large  ring  at  the  bottom. 

Claim. — ^^  I  do  not  claim  raising  sunken  bodies  by  forcing  water 
out  of  a  floating  vessel  by  pumping  air  into  it,  but  what  I  do  claim, 
.  is  the  peculiar  funnel  shape  of  the  air  vessel,  having  a  conical  cap, 
over  and  around  which  the  chains  or  other  fastenings  are  secured,  by 
which  the  air  vessel  is  attached  to  the  ship  or  body  to  be  raised,  as 
described,  in  combination  with  the  manner  of  securing  the  chains,  or 
rods,  and  passing  them  over  the  ring,  so  as  not  to  injure  the  air  ves- 
sel, as  described.'* 


51.  For  an  Improvemeni  in  the  Construction  qf  Umbrellas^  ^•c.  ; 

Gilbert  S.  Ward,  Newark,  New  Jersey,  April  21. 

This  improvement  is  applied  to  that  class  of  umbrellas,  the  rods  or 
whalebones  of  which  are  jointed,  to  fold  over;  and  the  improvement 
consists  in  making  one  of  the  metal  pieces  of  the  joint  with  a  projec- 
tion, so  as  to  form  a  support  for  the  other  part  when  the  umbrella  is 
opened,  and  at  the  same  time  protect  the  silk  covering. 

Claim. — '<  What  I  claim  as  my  invention,  and  desire  to  secure  by 
letters  patent,  is  constructing  the  whalebones  of  umbrellas  and  para- 
sols with  the  supporting  piece  in  combination  with  the  joint,  as  herein 
set  forth.'' 


52.  For  Improvements  in  the  Power  Loom;  James  Nield  &  Caleb 

Dnzbury,  Taunton,  Massachusetts,  April  21. 

The  claim  of  this  patent  refers  to,  and  cannot  be  understood  without, 
the  drawings,  the  great  size  of  which,  and  the  necessary  complexity 
of  the  mechanism,  preclude  the  publication  at  present. 


53.  For  Oiling  the  Spindles  and  Tubes  qf  Cap  Spinners;  Charles 

Danforth,  Paterson,  New  Jersey,  April  21. 

Claim. — <<  I  claim  as  my  improvement  a  cavity  in  the  top  of  the 
cap-top,  to  hold  oil  and  prevent  it  from  running  down  on  the  outside 
of  the  cap,  in  combination  with  a  recess,  or  groove,  between  the  cap* 
top  and  the  spindle,  to  allow  tbe  oil  to  run  down  to  the  tube  below, 
essentially  as  described  in  this  specification." 


54.  For  an  Improvement  in  the  Method  qf  Driving  the  Spindles  of 
the  Dar{forth  Cap  Spinning  Frame;  Charles  Danforth,  Paterson, 
New  Jersey,  April  21. 

The  spindles,  or  rather  bobbins,  are  turned  by  bands  running  on  to 
a  horizontal  drum,  and  the  band  must,  of  necessity,  be  at  different 
elevations.  The  warves  are  attached  to  tubes  having  blocks  project- 
ing upwards,  on  which  the  bobbins  rest,  so  that  tbe  lengths  of  these 
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blocks  will  enable  the  constructor  to  have  the  bobbins  all  on  the  same 
level,  and  the  war?es  at  different  elevations,  to  be  on  a  line  with  the 
bands. 

Claim. — <<  What  I  claim  as  my  invention  and  desire  to  secure  by 
letters  patent,  is  the  combination  of  the  tubes  (on  which  warves  are 
affixed,  at  different  heights,)  with  the  blocks  or  buttons  placed  thereon, 
for  the  purpose  of  supporting  the  bobbins  at  the  same  height;  the 
whole  constructed  in  the  manner  and  for  the  purpose  herein  set  forth." 


55.  For  an  Improvement  in  the  Reaction  fVater  Wheel;  L.  W.  & 
G.  W.  Blake,  Pepperell,  Massachusetts,  April  21. 
Claim. — •'<  What  we  claim  as  new,  and  desire  to  secure  by  letters 
patent,  is  the  placing  of  the  buckets  between  two  plates,  so  formed 
that  the  parts  in  which  they  are  contained  shall  constitute  the  frus- 
trums  of  cones,  the  lower  or  outer  plate  or  plates  being  left  open,  for 
a  central  discharge  between  the  buckets ;  said  buckets  being  also  so 
arranged  as  that  their  planes  shall  form  a  tangent,  or  nearly  so,  with 
a  circle  of  said  opening;  such  wheel  or  wheels  being  furnished  with 
a  neck,  or  collar,  running  truly  within  or  against  a  metallic  plate ; 
and  the  respective  parts  of  said  wheel  and  its  appendages  being  com- 
bined together,  and  arranged  substantially  as  above  set  forth.'' 


5Q,  For  an  Improvement  in  the  Waste  Oate  qf  Mills;  E.  Eastlack 
&  J.  A.  Miller,  Greenwich,  New  Jersey,  April  21. 
The  patentees  say, — ^  The  nature  of  our  invention  consists  in  ap» 
plying  a  combination  of  buoys  and  levers,  cords  and  pulleys,  to  waste 
and  flood  gates,  in  such  a  manner  that  the  rise  of  the  water  over  a 
medium  or  desired  height,  shall  raise  the  gates  and  let  the  water  es- 
cape, and  thus  prevent  an  overflow,  or  breaking  of  the  dams  or  banks." 
Ciaim. — ^«  What  we  claim  as  our  invention  and  desire  to  secure 
by  letters  patent,  is  the  particular  arrangement  of  the  levers,  in  com- 
bination with  the  buoys,  pulleys,  cords,  and  gate,  for  the  purpose 
herein  specified." 

57.  For  an  Improvement  in  the  Smut  Machine;  James  Dnrling, 

Sparta,  New  Jersey,  April  21. 

Claim. — ^^  What  I  claim  as  my  invention  and  desire  to  secure  by 
letters  patent,  is  the  combination  of  the  smut  machine  with  the  scour- 
ing stones  for  flouring  mills,  as  described,  and  for  the  purposes  herein 
set  forth;  distinctly  and  expressly  disclaiming  all  else." 

16* 
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FOE  THX    JOVKVAI    OT   THX  PKAKKLIX  IlTtTTTVTL 

Report  on  the  Survey  of  the  Coast  of  the  United  States.     By  A, 
D.  Bache,  L.L.  D.,  Superintendent. 

We  have  received  the  annual  report  of  the  Superintendent  of  the 
Survey  of  the  Coast  of  the  United  States.  It  is  a  clear  and  compre- 
hensive document,  of  seventy-four  pages,  showing  the  progress  of  that 
important  work,  which  is  advancing  in  a  manner  creditable  to  those 
engaged  in  conducting  it,  and  highly  advantageous  to  the  country. 

No  greater  boon  can  be  conferred  upon  American  commerce  than 
that  of  furnishing,  at  a  low  price,  an  ample  ;5upply  of  accurate  charts 
of  all  our  coasts  and  harbors.  We  have  long  been  dependent  upon 
old  and  incorrect  maps,  often  derived  from  foreign  sources,  and  fre- 
quent and  fatal  marine  disasters  have  been  the  consequence ;  but  this 
cause  of  disgrace  to  our  country  is  now  rapidly  diminishing  under  the 
exertions  of  the  present  efficient  administration  of  the  coast  survey. 

During  the  past  year,  operations  have  been  carried  on  in  fourteen 
States,  and  the  system  introduced  by  Professor  A.  D.  Bache,  the  pre- 
sent superintendent,  of  not  waiting  for  the  gradual  extension  of  the 
triangulations  of  the  survey  from  a  single  base  line,  but  of  carrying 
on,  simultaneously,  detached  surveys  of  the  most  important  parts  of 
the  coast,  which  are  afterwards  connected  for  mutual  verification,  has 
been  most  advantageously  developed.  This  course  of  proceeding 
somewhat  adds  to  the  annual  cost  of  the  work,  but  it  increases  the 
useful  results  in  a  vastly  greater  proportion,  and  it  has  both  common 
sense  and  true  economy  to  recomuiend  it.  It  may,  and  probably 
will,  save  many  a  gallant  ship  and  many  a  valuable  life,  which  other- 
wise would  have  been  lost  before  the  mapping  of  the  coast  had  reached 
the  shore  on  which  they  might  have  stranded. 

What  the  mariner  wants  is  accurate  knowledge,  his  safety  depends 
upon  it,  and  yet  he  has  no  means  of  acquiring  it  for  himself.  Pilots 
hand  down  from  father  to  son  the  traditions  of  the  channels,  rocks, 
and  shoals,  which  they  are  supposed  to  understand,  yet  often  very 
imperfectly.  The  labors  of  the  coast  survey  have  already  resulted  in 
discovering  deep-water  channels  into  the  harbors  of  New  York  and 
Philadelphia,  the  existence  of  which  was  not  known  before.  The 
positions  of  rocks  and  shoals  and  depth  of  water  upon  them  have  been 
accurately  ascertained,  and  new  ones  discovered.  A  shoal  off  Nan- 
tucket has  been  discovered  in  the  past  year  *<six  miles  south  of  any 
known  danger,  lying  directly  in  the  usual  track  of  vessels  between 
New  Yf)rk  and  £urope,  and  in  that  often  followed  by  coasting  ves- 
sels between  New  England  and  New  York,  out  of  sight  of  land,  un- 
marked and  unknown  except  to  the  lost."  Every  one  must  feel  the 
value  of  such  a  contribution  to  knowledge.    The  report  is  illustrated 
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by  nine  engraved  sketches,  showing  the  progress  of  the  survey,  which 
serve  to  illustrate  the  text 

Throughout  ail  the  complicated  operations  connected  with  the 
work,  from  the  measurement  of  the  primary  base  line  to  the  comple- 
tion of  the  finished  maps,  there  is  required  a  combination  of  high  sci- 
entific knowledge  with  practical  skill,  to  an  extent  rarely  called  for  in 
the  execution  of  any  work;  and  it  is  fortunate  for  the  country  that 
the  Superintendent  is  a  gentleman  possessed  of  all  the  requisite  quali- 
fications for  his  difficult  duties,  and  not  only  able  to.direct  his  assist- 
ants in  all  things,  but  always  ready  to  give  them,  by  name,  the  full 
credit  of  any  meritorious  service  that  they  may  render. 

The  maps  which  have  been  published  are  truly  beautiful,  and,  as 
the  plates  can  be  multiplied  to  any  extent  by  the  electrotype  process, 
they  can  be  furnished  in  any  quantity  that  may  be  required  by  the 
good  of  the  country  at  whose  expense  the  work  is  executed. 


MECHANICS,  PHYSICS,  AND  CHEMISTRY. 


Extract  from  the  Third  Report  upon  the  Miction  of  Mr  and  Water  j 
whether  fresh  or  salt,  clear  or  foul,  and  of  various  Temperatures, 
upon  Cast  Iron,  Wrought  Iron,  and  Steel.  By  Robt.  Mallbtt, 
Mem.  Inst.  C.  E.,  M.  R.  I.  A. 


Conclusions  drawn  from  discussing  the  results  given  in  the  tables, 
as  regards  Iron  Ships. 

Continaed  from  page  133. 

The  next  part  of  the  process  consists  in  covering  the  iron  with  the 
preservative  alloy,  which  is  to  be  prepared  in  the  following  manner  : 
Zinc  is  to  be  melted  in  a  suitable  vessel,  which  is  best  of  pottery  or 
stone;  and  when  in  fusion  mercury  is  to  be  added  to  it,  in  the  pro- 
portion of  202  parts  of  mercury  to  1292  parts  of  zinc,  both  by  weight; 
ihsit  is,  40  atoms  of  zinc  to  1  of  mercury,  or  thereabouts.  These  are 
to  be  well  stirred  or  mixed  together  with  a  rod  of  dry  wood,  or  of 
iron  coated  with  clay.  To  the  above  alloy  is  now  to  be  added  either 
potassium  or  sodium,  in  the  proportion  of  one  pound  to  every  ton 
weight:  the  alloy  of  either  will  answer  the  purpose,  but  I  prefer  so- 
dium, as  more  easily  obtained  and  more  manageable.  These  metals 
are  usually  preserved  from  oxidation  in  naphtha,  or  some  other  fluid 
not  containing  oxygen.  They  are  to  be  removed  from  this  in  small 
portions,  not  more  than  half  an  ounce  at  a  time,  placed  in  a  small  in- 
verted cup  of  wood  formed  on  the  end  of  a  stick,  and  thrust  rapidly 
below  the  surface  of  the  alloy  of  zinc  and  mercury,  with  which  either 
may  be  made  thus  to  combine  easily,  and  without  lessor  combustion 
of  the  alkaline  metal.  The  triple  alloy  thus  formed  of  zinc,  mercury, 
and  sodium  or  potassium,  aHer  having  been  again  stirred  and  mixed 
with  the  dry  wood  rod,  is  ready  for  coating  the  prepared  iron  when 
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immersed  in  it.  The  combination  of  these  metals  is  facilitated,  and 
iheir  oxidation  on  the  surface  retarded,  by  strewing  upon  it  some  of 
the  salts  contained  in  solution  in  the  <<  preparing  bath''  when  in  a  dry 
state. 

The  plates  of  iron  or  other  articles  are  now  \o  bo  taken  up  out  of 
the  <<  preparing  bath/'  permitted  to  drain  for  a  few  seconds,  and  im- 
mediately, while  still  wet  with  the  liquor,  immersed  in  the  fused  alloy; 
and  as  soon  as  they  have  acquired  its  temperature,  which  should  not 
be  raised  higher  than  is  necessary  for  fusion,  they  are  to  be  withdrawn 
again  edgewise,  and  will  be  found  covered  with  a  perfectly  uniform 
^  and  coherent  coat  or  surface  of  the  alloy. 

The  affinity  of  this  alloy  for  iron  is  so  intense,  and  the  peculiar  cir- 
cumstances of  surface  induced  by  the  preparing  bath  upon  the  iron 
presented  to  it  are  such,  that  care  is  requisite,  lest,  by  too  long  an  im- 
mersion, the  plates  or  articles  of  iron  should  be  partially  dissolved;  and 
where  the  articles  to  be  covered  are  small,  or  their  parts  minute,  it  is 
necessary,  before  immersing  them,  to  permit  the  alloy  to  dissolve  or 
combine  with  some  wrought  iron,  in  order  that  its  affinity  for  iron 
may  be  partially  satisfied,  and  so  this  risk  be  avoided.  The  alloy  will, 
at  its  proper  fusing  temperature,  which  is  about  680^  Fahr.,  dissolve 
a  plate  of  wrought  iron  of  an  eighth  of  an  inch  thick  in  a  few  seconds, 
and  form  with  it  a  quadruple  alloy. 

More  or  less  mercury,  and  more  or  less  of  the  alkaline  metals  may 
be  used  in  forming  this  alloy,  but  the  proportions  given  are  those  I 
have  found  best,  as  the  alloy  is  permanent  at  its  temperature  of  fusion; 
t.  e.j  no  mercury  is  lost  by  volatilization,  nor  does  the  alloy  show  any 
inconvenient  tendency  to  oxidation,  much  less  indeed  than  common 
zinc  does  at  the  surface,  which  is,  in  the  case  of  the  alloy,  to  remain 
covered  with  any  oxide  produced,  and  with  the  dry  salt,  the  double 
chloride  of  the  preparing  bath  transferred  to  it  on  the  pieces  of  iron, 
as  these  defend  it  from  the  action  of  the  atn^osphere.  It  is  desirable 
that  the  melting  vessels  should  be  as  deep,  and  expose  as  small  a  sur- 
face, as  the  nature  of  the  articles  to  be  immersed  will  allow.  At  the 
moment  of  immersion  of  a  plate  or  other  article  of  iron,  .the  surface 
of  the  alloy  is  to  be  cleared  of  all  dross  or  oxide  by  a  wooden  skimmer. 

As  soon  as  the  iron  is  withdrawn  from  the  alloy,  it  is  to  be  plunged 
into  cold  water  and  well  washed  therein.  The  surface  of  the  iron  is 
now  in  a  condition  to  resist  corrosion. 

By  the  addition  of  a  larger  portion  of  mercury  to  the  before  men- 
tioned alloy  of  zinc,  mercury,  and  sodium  or  potassium,  cast  or 
wrought  iron,  or  steel,  may  be  coaled  therewith  at  a  lower  tempera- 
ture, or  even  cold,  by  eimple  contact  accompanied  with  friction ;  but 
a  smaller  quantity  of  mercury  than  that  before  given,  will  often  be 
found  most  convenient. 

In  the  case  of  iron  ships  the  foregoing  operations  are  best  performed 
upon  the  plates  and  ribsaAer  they  have  been  all  bent  and  fitted  to  their 
places,  and  the  plates  riveted  together  into  large  pieces  of  eight  to  ten 
feet  square,  or  more,  which,  when  again  put  *<  into  frame,''  or  placed 
in  their  respective  positions  in  the  ship's  hull,  are  to  be  united  by  riv- 
ets countersunk  from  the  outside,  and  hence  closed  inside  the  vessel. 
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The  countersunk  heads  of  these  rivets  should  be  also  coated  with 
the  alloy ;  and  I  have  mentioned  in  detail  elsewhere  how  these  may 
be  heated  for  riveting  without  injuring  the  alloyed  head. 

The  hull  of  the  iron  vessel  being  thus  completed  and  wholly  covered 
with  the  alloy,  is  now  to  receive  a  coat  of  varnish  all  over  of  the  com- 
position  about  to  be  described,  and  which  is  best  laid  on  with  a  spatula, 
or  thin  flexible  blade  of  iron,  as  a  brush  produces  minnte  air-bubbles, 
which  leave  spaces  uncovered  on  the  drying  of  the  varnish. 

The  varnishes  described  will  dry,  or  get  hard  and  coherent  at  ordi- 
nary temperatures,  but  where  convenient,  it  is  desirable  to  expose 
them  for  some  hours  to  a  temperature  of  about  300^  Fahr.,  which 
gives  them  greater  adhesion  and  durability. 

'  To  form  the  varnish  No.  1,  take  50  pounds  of  foreign  asphaltum, 
melt  and  boil  it  in  an  iron  vessel  for  three  or  four  hours,  adding  gra- 
dually, in  fine  powder,  16  lbs.  of  red  lead  and  litharge  ground  together 
in  equal  proportions,  with  ten  imperial  gallons  of  drying  linseed  oil ; 
bring  all  to  a  boiling  temperature,  melt  in  a  separate  vessel  8  lbs.  of 
gum  anime,  (which  need  not  be  of  the  clearest  or  best  quality,)  add 
to  it  two  imperial  gallons  of  drying  linseed  oil,  boiling,  and  12  lbs.  of 
caoutchouc,  softened  or  partially  dissolved  by  coal-tar  naphtha,  (as 
practised  by  the  makers  of  water-proof  clothes ;)  mix  all  together  in 
the  former  vessel,  and  boil  gently  until,  on  taking  some  of  the  varnish 
between  two  spatulas,  it  is  found  tough  and  ropy.  When  this  <<body'' 
is  quite  cold,  it  may  be  thinned  down  with  from  thirty  to  thirty-five 
gallons  imperial  of  turpentine,  or  of  coal  naphtha. 

This  is  the  best  varnish  I  am  acquainted  with  for  the  purpose  of 
covering  iron ;  it  is  not  acted  on,  when  dry  and  hard,  by  any  mode- 
rately diluted  acid  or  caustic  alkali ;  it  does  not,  by  long  immersion, 
combine  with  water,  and  form  a  white  and  partially  soluble  hydrate, 
as  all  merely  resinous  varnishes  and  all  oil  paints  do,  and  it  is  so  elastic 
that  a  plate  covered  with  it  may  be  bent  several  times  without  its 
peeling  off;  and  lastly,  it  adheres  so  fast  that  nothing  but  a  sharp- 
ec^ged  instrument  will  scratch  it  off  the  surface  of  iron. 

The  varnish  No.  2  is  of  a  cheaper  sort,  but  not  quite  so  good.  Com- 
mon coal  or' gas  tar  is  to  be  boiled  in  an  iron  caldron,  at  so  high  a 
temperature  that  the  smoke  from  it  is  of  a  yellow  dun  color,  or  the  tar 
is  to  be  caused  to  flow  through  red-hot  iron  tubes.  The  boiling  is  to 
be  continued  until  the  residue  is  a  solid  asphaltum,  breaking  with  a 
pitchy  fracture.  It  is  essential  that  the  boiling  should  be  carried  on 
at  this  high  temperature,  as  the  permanency  of  the  varnish  in  water 
depends  upon  the  tar  having  been  submitted  to  the  temperature  at 
which  naphthaline  is  formed  by  the  decomposition  or  breaking  up  of 
the  original  constitution  of  the  tar. 

Take  56  lbs.  of  this  coal-tar  asphaltum,  melt  it  in  an  iron  vessel,  add 
ten  imperial  gallons  of  drying  linseed  oil,  ground  with  25  lbs.  of  red 
lead  and  litharge  in  equal  proportions ;  add  to  the  whole,  when  well 
mixed,  and  after  boiling  together  for  two  or  three  hours,  15  lbs.  of 
caoutchouc,  softened  or  partially  dissolved  by  coal  naphtha,  (as  before 
described;)  when  cold,  mix  with  twenty  to  thirty  gallons  of  turpen- 
tine or  coal  naphtha,  and  the  varnish  is  ready  for  use. 
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Either  of  these  varnishes  is  to  be  applied  over  the  whole  surface  of 
the  iron  and  suffered  to  dry ;  and  as  this  forms  the  final  preserirative 
coat  upon  all  articles  except  iron  ships,  buoys,  &c.«  requiring  to  be 
preserved  from  ^'fouling/'  any  desirable  color  may  be  given  to  it  by 
coloring  materials,  which  should  be  peroxides  not  acted  on  by  air  and 
water. 

The  last  operation,  viz.  that  to  prevent  <<  fouling,"  now  remains  to 
be  performed  upon  ships,  &c.;  for  this  purpose  a  strong-bodied  thick 
paint  is  to  be  made  with  drying  linseed  oil,  red  lead,  and  sulphate  of 
barytes  (or  white  lead  may  be  used,  but  not  so  advantageously,)  and 
a  little  turpentine.  To  every  100  lbs.  of  this  paint,  when  mixed,  is 
to  be  added  20  lbs.,  or  thereabouts,  of  oxychloride  of  copper,  and  3 
lbs.  of  a  mixture  composed  of  hard  yellow  soap,  melted  with  an  equal 
weight  of  common  resin  and  a  little  water. 

The  color  sold  in  commerce  originally  under  the  name  of  Bruns- 
wick green  was  an  oxychloride  of  copper.  The  Brunswick  green  of 
commerce  at  present  is  a  different  thing,  but  the  oxychloride  of  copper 
may  be  obtained  at  a  cheap  rate  by  various  known  methods,  which 
it  is  unnecessary  to  detail.  With  this  paint  the  whole  immersed  bull 
of  the  vessel  is  to  be  coated  over  the  before-mentioned  varnish  ;  it 
must  then  be  permitted  to  dry  and  stiffen  for  three  or  four  days  before 
the  ship  is  floated  out  ot  dock.  The  operations  are  now  completed, 
and  the  hull  of  an  iron  ship  so  treated  will  resist  <<  corrosion''  and 
"fouling.** 

The  principles  upon  which  this  method  of  protection  rests  may  be 
thus  stated : — By  the  use  of  the  "preparing  bath,'*  the  surface  of  iron, 
of  whatever  sort,  is  more  effectually  cleansed  than  has  before  been 
practicable,  and  all  minute  particles  of  foreign  matter  removed  from 
the  surface ;  and  by  the  reactions  which  take  place  in  the  "preparing 
bath,**  in  which  metallic  amides  are  formed,  and  hydrogen  evolved 
at  the  surface  of  the  iron,  a  powerful  tendency  is  given  to  the  iron  to 
combine  with  other  metals.  Again,  by  the  presence  of  the  small 
quantity  of  sodium  or  potassium  in  the  alloy,  a  greatly  increased  ten- 
dency to  combine  with  iron  is  conferred  upon  iV,  while  any  minnte 
portions  of  oxide,  either  suspended  in  the  fluid  alloy,  or  which  have 
escaped  the  previous  operations  upon  the  surface  of  the  iron,  are  re- 
duced to  metal.  Thus  both  metals  are  presented  to  each  other  in  a 
state  of  absolute  purity,  and  in  the  most  favorable  circumstances  for 
combination. 

But  further,  when  the- alloy,  orgenerally  any  alloy  of  mercury  with 
metals  electro-positive  to  it,  is  exposed  to  the  action  of  a  solvent,  the 
positive  metal  at  the  surface  is  first  acted  on,  and  the  surface  becomes 
shortly  covered  with  pure  mercury.  The  result,  therefore,  of  the  pri- 
mary reaction  of  air  and  water  on  this  alloy  is,  that  the  coating  of  the 
iron  becomes  covered  with  a  very  thin  film  of  amalgamated  zinc, 
which  is  known  not  to  be  acted  on  by  fluid  menstrua,  except  under 
peculiar  conditions.  I  found  no  calcareous  coating  formed  on  such  a 
surface  in  sea  or  fresh  water.  The  varnish  laid  over  this  is  intended 
as  a  sheathing,  to  give  additional  durability  and  mechanical  protection; 


Digitized  by  LjOOQ IC 


On  the  Jiction  of  Air  and  Water  upon  Iron  Ships         191 

and  also  in  the  case  of  iron  ships,  to  interpose  between  the  covering 
of  alloy  and  the  final  coat  of  poisonous  paint. 

It  was  stated  by  Sir  H.  Davy«  in  his  researches  on  the  preservation 
of  copper  sheathing}  that  the  sole  cause  why  it  did  not  become  <<foul" 
when  unprotected  was,  the  continual  loss  of  substance  by  solution  and 
washing  away  of  the  salts  produced  (the  suboxide  and  oxychloride  of 
copper  J  and  that  the  poisonous  properties  of  the  salts  produced  had 
nothing  to  do  with  the  matter*  The  only  proof,  however,  given  of 
this  was,  that  fouling  rapidly  took  place  upon  a  surface  of  lead  form- 
ing a  portion  of  a  coppered  vessel's  hull,  upon  which  there  existed  an 
abundant  production  of  carbonate  of  lead.  Although  fully  aware  of 
the  powers  of  endurance  possessed  by  the  classes  of  animals  which 
adhere  to  ships,  such  as  those  of  the  genera  BalanuSj  Oiion,  Ascidia, 
Cinerasy  Jlnatifa^  Ostrea^  Mytilua^  Dreissena^  &c.,  still  I  doubted 
this  conclusion,  from  remarking  that  they  adhered  to  the  surface  of 
metals,  such  as  zinc  in  a  rapid  state  of  degradation  or  solution  in  sea 
water,  but  which  did  not  produce  poisonous  salts. 

I  also  observed,  that  to  perfectly  clean  metallic  surfaces  they  showed 
little  disposition  to  adhere ;  that  either  a  thin  coat  of  peroxide,  or  of 
calcareous  matter  deposited  from  the  sea  water,  was  necessary  to  their 
adherence ;  that  the  testaceous  animals  seemed  to  disregard  the  na- 
ture of  the  metal  to  which  they  clung,  provided  they  had  a  coating  of 
calcareous  matter  to  adhere  to,  and  that  the  same  applied  to  a  great 
extent,  to  the  growth  of  sea- weeds. 

I  thence  determined  to  make  some  direct  experiments  upon  the  ef- 
fects of  metallic  poisons  upon  such  common  molluscous  or  testaceous 
animals  as  I  could  command,  and  for  this  purpose  I  chose  the  com- 
mon oyster,  the  limpet,  (Patella,)  and  some  of  the  Actinia  found 
along  the  shores  of  Dublin  bay ;  these  were  placed  in  glass  vessels  of 
sea  water  frequently  renewed,  and  left  for  some  time  without  dis- 
turbance, until  it  was  certain  that  the  condition  of  the  animals  was 
not  in  itself  fatal  or  injurious  to  them.  Then  certain  poisonous  me- 
tallic salts  were  gradually  introduced  into  their  respective  receptacles, 
such  as  the  soluble  and  insoluble  salts  of  lead,  copper,  mercury,  ar  - 
senic,  &c* 

The  results  of  these  experiments,  which  were  continued  for  a  long 
time  and  made  with  care,  showed  that  all  these  animals  were  more 
or  less  subject  to  annoyance  from  substances  poisonous  to  the  higher 
animals;  that  they  were  least  affected  by  the  salts  of  lead  and  mercury, 
and  most  so  by  those  of  copper ;  and  that,  unless  present  in  such  large 
quantity  as  to  be  at  once  fatal,  the  insoluble,  or  rather  difficultly 
soluble,  salts  of  copper  in  sea  water,  (such  as  the  oxychlorides  and  the 
arsenite  of  copper,)  gave  them  much  more  uneasiness  than  the  soluble 
ones.  The  poisonous  matter,  when  difficultly  soluble,  was  sometimes 
merely  dropped  into  the  sea  water  near  the  animal,  at  others,  was 
strewed  upon  a  plate,  and  the  animal  placed  upon  it.  In  every  case, 
when  the  animal  was  killed,  the  poisonous  matter,  (at  least  the  cop- 
per, which  was  the  only  metal  looked  for,}  could  be  detected  in  its 
body  after  death. 

From  these  experiments,  I  think  I  am  justified  in  concluding  that 
the  other  classes  of  <<  fouling  animals,  whose  habits  are  so  analogous 
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to  those  tried,  are  prevented  from  adhering  to  copper  sheathing  in 
virtue  of  the  poisonous  salts  produced  by  the  sea  water  acting  upon 
it,  and  not  merely  by  loss  of  continuity ;  and  that  in  the  case  of  the 
lead  cited  by  Davy,  the  animals  adherent  must  have  been  protected 
from  the  poisonous  surface  by  a  coat  of  calc^spar  or  carbonate  of  lime 
formed  upon  it,  or  by  some  other  unexplained  circumstance ;  and  that 
hence  the  production  of  an  artificial  poisonous  surface  upon  the  bot* 
torn  of  an  iron  ship,  a  buoy,  &c.,  would  prevent  their  ^  fouling"  also. 

I  also  made  some  experiments  upon  the  effect  of  metallic  poisons 
upon  sea-weeds,  choosing  for  this  purpose  portions  of  Fuci  adherent 
to  small  loose  pebbles,  and  thus  capable  of  transfer  to  a  glass  vessel. 
The  results  here  were  not  so  distinct  as  with  the  animals,  but  proved 
that  copper  salts  in  solution  were  decidedly  deleterious  to  their  exis- 
tence. I  ascertained  also  that  marine  plants  would  with  the  greatest 
difficulty  attach  or  grow  upon  greasy  or  varnished  substances  free  from 
any  film  of  calcareous  matter  or  oxide  of  iron. 

From  these  experiments,  I  have  been  led  to  propose  the  peculiar 
poisonous  paint,  already  described,  as  a  preventative  to  <<  fouling''  of 
iron  ships ;  it  is  In  fact  a  method  of  bringing  their  immersed  surfaces 
as  nearly  as  possible  to  the  condition  of  a  copper-sheathed  vessel, 
without  injury  to  the  iron.  The  paint,  therefore,  is  only  a  vehicle  for 
poisonous  matter,  for  which  purpose  it  is  requisite  that  it  should  have 
sufficient  adhesion  to  resist  the  ship's  motion,  but  still  should  have  a 
slight  degree  of  solubility  in  water,  so  that  the  poisonous  matter  may 
be  taken  up  by  the  absorbent  or  capillary  vessels  of  an  adhering  ani- 
mal or  plant.  This  latter  property  is  given  it  by  the  addition  of  the 
resinous  soap,  the  proportion  of  which  must  be  varied  to  suit  frigid 
or  tropical  climates.  I  prefer  using  the  oxychloride  of  copper  as  the 
poisonous  matter  of  this  paint  5  indeed  it  is  simply  the  formation  of 
this  salt  that  prevents  <<  fouling"  of  ordinary  copper  sheathing,  bat 
other  salts  will  answer  the  purpose. 

The  cost  of  protecting,  by  the  methods  described,  the  hull  of  an  iron 
ship,  of  say  130  feet  keel,  materials  and  labor  included,  and  preparing 
iier  against  fouling,  would  add  about  ten  shillings  per  ton  to  the  cost 
of  her  hull,  an  amount  quite  inconsiderable  when  balanced  against 
durability,  safety,  and  speed. 

When  no  attempt  is  made  to  procure  complete  protection  from  cor- 
rosion, a  considerable  palliative  consists  in  heating  all  the  plates  before 
being  put  together  to  nearly  a  "black-red"  heat,  in  a  boiler-maker's 
oven,  immediately  plunging  them  into  boiled  coal  tar,  and  taking 
them  out  while  still  warm,  so  that  a  firm  varnish  may  form  upon 
them ;  but  spots  of  nist  soon  appear  even  upon  plates  so  treated. 

It  is  very  desirable  in  every  iron  ship,  that  a  layer  of  felt  saturated 
in  coal  tar,  boiled  to  the  consistence  nearly  of  pitch,  should  be  inter- 
posed between  not  only  every  metallic  body  electro-negative  to  iron, 
as  before  observed,  but  also  between  evert/  piece  of  timber,  of  what- 
ever sort,  placed  in  contact  with  the  hull  below  the  water-line,  and 
roost  especially  in  the  bilge.  Besides  obvious  mechanical  reasons, 
this  is  important  from  the  fact  that  as  soon  as  timber  begins  to  decay 
in  contact  with  iron  and  sea  water,  the  rotten  wood  iK)8se8Bes  the 
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power  of  decomposing  the  sulphate  of  lime  of  the  sea  water,  reducing 
it  to  sulphuret,  while  carbonic  acid  evolved.from  the  decayed  timber 
again  decomposes  the  latter,  producing  sulphuretted  hydrogen,  which 
corrodes  the  iron  locally  with  great  rapidity. 

Soft  wood  not  only  rots  soonest, but  decays  in  a  way  that  produces 
these  effects  more  rapidly  than  the  harder  timber;  this  fact  I  would 
press  upon  the  attention  of  iron  ship-builders. 

These  remarks  might  be  extended,  with  many  others  of  importance 
to  the  practical  constructor,  but  for  which  this  is  not  the  place. 

In  conclusion,  when  the  durability  of  iron  vessels,  as  regards  cor- 
rosion,  and  this  is  admitted  alone  to  limit  their  existence,  is  compared 
with  that  of  timber  ships  in  reference  to  their  decay,  the  balance  un- 
doubtedly seems  at  first  in  favor  of  the  latter.  We  have  examples  of 
ships,  such  as  the  Royal  William,  built  in  1719,  lasting  more  than  one 
hundred  years;  the  Sovereign  of  the  Seas,  built  in  1639,  forty-seven 
years;  the  Barfleur,  built  in  1768,  more  than  forty-four  years,  &c.;  but 
these  are  the  rare  exceptions,  not  the  rule. 

The  Commissioners  of  Woods  and  Forests,  in  their  "Report  of  1812, 
on  Timber  for  the  Navy,"  estimated  the  average  duration  of  a  ship 
at  fourteen  years,  while  other  authorities  take  it  at  twelve  and  a  half 
years.  Frigates,  when  built  of  American  red  pine,  seldom  lasted  longer 
than  five  years,  and  the  Ocean,  Foudroyant,  St.  Domingo,  Rodney, 
Ajax,  and  Albion,  new  ships,  all  fell  to  pieces  from  dry  rot  in  about 
four  years. 

Were  it  the  fact,  therefore,  that  unprotected  iron  vessels  corroded 
equally  throughout  every  part  immersed,  we  could  easily  calculate, 
by  the  aid  of  our  preceding  researches,  the  durability  of  a  sMp  of  given 
scantling  and  predetermine,  under  such  and  such  conditions,  at  what 
time  her  hull  would  have  become  dangerously  thin,  and  might  rest 
with  the  assurance  that  for  this  period  Ihe  iron  ship  was  the  best  and 
safest  that  could  be  put  upon  the  waters ;  but  unfortunately  we  have 
found  that  corrosion  does  not  take  place  with  perfect  uniformity,  as 
has  been  already  pointed  out;  and  hence,  without  protection,  ships  of 
iron  must  be  always  liable  to  the  dangerous  consequences  of  local 
corrosion  and  consequent  thinning  down  of  iron  at  particular  spots, 
until,  at  some  unforeseen  moment,  possibly  of  least  preparation  and 
greatest  external  peril,  a  decayed  plate  is  burst  through  and  the  vessel 
fills.  The  facility  of  introduction  of  water-tight  bulk  heads  in  iron 
ships  greatly  reduces  the  danger  of  such  an  accident,  but  it  must  al- 
ways be  attended  with  danger  and  loss  of  property,  and  occurring 
where  it  is  most  likely  to  happen,  namely,  in  the  engine  compartment 
of  an  iron  steamer  in  bad  weather,  would  be  almost  certain  to  involve 
the  loss  of  the  ship. 

The  more  sanguine  advocates  of  iron  ship-building  have,  in  their 
anxiety  to  prove  their  durability  to  be  such  as  to  render  protection 
needless,  appealed  to  the  existence  of  iron  canal  boats  of  40  years  of 
age  or  more,  and  to  some  of  the  earliest  built  iron  vessels,  which  have 
been  occasionally  in  salt  water.  Most  of  the  vessels  alluded  to,  ho  w- 
ever,  have  been  principally  in  fresh  water,  and  on  referring  to  Table 
XV,  it  will  be  obvious  how  vast  a  difference  there  is  in  the  durability 
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of  a  ship  of  any  given  sort  of  iron,  exposed  to  the  action  of  sea  and  of 
fresh  water.  Thus,  suppose  a  vessel  of  Low  Moor  plates  \  in  one 
century  the  depth  of  corrosion  would  be— 

Inch. 

In  clear  sea  water,  •  •        0*215 

In  foul  sea  water,    .  .  0*404 

In  clear  fresh  water  only,  .        0*035 

In  other  words,  while  the  ship,  if  originally  of  half-inch  plates,  would 
be  almost  destroyed  in  foul  sea  water,  it  would  not  have  lost  one-tenth 
of  its  scantling,  in  clear  fresh  water  in  the  sanae  tinoe.  These  cases, 
therefore  prove  nothing  to  the  point. 

It  therefore  seems  to  me  that  protection  against  local  corrosion  and 
•^fouling''  is  essential  to  the  safety  and  perfection  of  iron  ships, and 
is  alone  wanting  to  render  our  future  iron  ships  as  much  safer  and 
more  enduring  than  those  of  timber,  as  the  steam  ship  of  to- day  is 
safer  and  more  enduring  than  the  sailing  vessel  of  two  centuries  ago. 

The  mechanical  methods  which  have  been  proposed  for  removing 
foulness  from  the  bottoms  of  iron  ships,  namely  by  scraping  with  a 
large  wooden  frame  drawn  under  the  hull  by  suitable  rope  tackle,  ap- 
pears quite  incapable  of  removing  more  than  the  mere  exterior  fringe 
as  it  were,  of  the  '^foulness,"  or  some  of  the  larger  animals  when  once 
become  adherent.  The  force  with  which  both  animals  and  plants 
adhere  to  the  coat  of  calcareous  and  rusty  matter  on  an  iron  plate  is 
very  great,  and  no  instrument  sufficiently  sharp,  and  pressed  hard 
enough  to  the  ship's  hull,  could  probably  be  successfully  used,  unless 
of  iron,  and  this  would  be  liable  not  only  to  injure  the  surface,  but 
become  constantly  caught  against  small  projections  of  the  ship's  bot- 
tom. 

But  even  were  some  methods  of  scraping  possible,  it  only  temporarily 
removes  the  evil,  leaving  its  cause  untouched ;  and  that  this  cause  is 
in  such  rapid  operation,  at  least  in  some  localities,  as  to  be  a  most  se- 
rious evil,  may  be  illustrated  by  the  following  observations:^ 

Stevenson,  in  his  account  of  the  Bell  Rock  Lighthouse,  mentions 
that  the  bottom  of  the  temporary  light-ship,  after  being  newly  caulked 
and  pitched,  was  found  covered  over  with  mussels  (Mytili)  three 
and  a  half  inches  long,  in  three  year»  and  seven  months  from  the  time 
she  was  moored  off  the  Bell  Rock. 

It  is  stated  in  the  transactions  of  the  Wernerian  Society,  vol.  ii,  p, 
243,  that  the  spawn  of  the  Cirrhipoda  class  of  fouling  animals  became 
developed  upon  a  feather,  on  which  it  lay  before  the  latter  had  de- 
cayed in  sea  water,  and  that  they  will  cover  a  ship's  bottom  in  a  few 
months. 

These  observations  apply  to  wooden  vessels,  and  the  prevalent 
opinion  seems  to  be,  that  iron  ships  '^ibuF'  even  more  rapk]ly  than 
these  do  in  similar  circumstances. 

The  opinion  that  iron  vessels,  as  well  as  railway  bars,  receive  some 
hidden  power  of  resisting  corrosion  when  in  use,  which  they  lose  at 
other  times,  has  been  before  alluded  to. 

The  origin  of  this  view  with  respect  to  rails  is  obscure.    Wood,  in 
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his  "Treatise  upon  Railways,"  quotes  a  Report  of  Mr.  G.  Stephenson, 
in  which  the  following  passage  occurs: — 

<<  One  phenomenon  in  the  difference  of  the  tendency  to  rust  between 
wrought  iron  laid  down  as  rails  and  subjected  to  continual  motion  by 
the  passage  of  the  carriages  over  them,  and  bars  of  the  same  material 
either  standing  upright,  or  laid  down  without  bemg  used  at  all,  is  very 
extraordinary. 

(<  A  railway  bar  of  wrought  iron  laid  carelessly  upon  the  ground, 
alongside  of  one  in  the  railway  in  use,  shows  the  effect  of  rusting  in  a 
very  distinct  manner;  the  former  will  be  continually  throwing  off 
scales  of  oxidated  iron,  while  the  latter  is  scarcely  at  all  affected." 

This  is  the  first  notice  I  have  found  of  this  opinion,  which  has  since 
been  repeated  in  various  quarters,  but  no  factj  that  I  am  awn  re  of, 
has  been  given  to  support  the  view  which  a  mere  casual  inspection 
of  rails  so  situated  suggests. 

When  rails  lying  parallel  on  the  same  line  of  way,  but  one  set  in 
and  the  other  out  of  use  are  examined,  appearances  do  undoubtedly 
seem  to  support  the  opinion.  The  unused  rails  are  found  covered 
with  red  rust,  often  coming  off  in  scales  parallel  to  the  surface,  while 
those  in  use  present  a  light  brown  or  buffishcoatof  rust,  without  any 
loose  scales.  I  am  much  disposed,  however,  to  believe  that  there  is 
no  real  difference  in  the  amount  of  corrosion  in  the  two  cases,  and 
that  the  difference  in  appearance  arises  partly  from  a  deceptio  visus, 
by  the  effect  of  the  bright  and  polished  upper  face  of  the  used  rail, 
(kept  so  by  constant  traffic)  contrasted  with  the  rusty  face  of  the  un- 
used rail,  and  partly  from  the  fact  that,  as  fast  as  rust  is  formed  upon 
the  rail  in  use,  it  is  shaken  off  by  the  vibration  of  passing  trains,  and 
blown  away  by  the  draught  of  wind  which  accompanies  their  mo- 
tion, and  that  the  rail  is  soiled  and  partially  blackened  by  coke,  and 
other  dust,  &c. 

Recently  the  assumed  difference  in  rate  of  corrosion  has  received  a 
new  version ;  it  has  been  stated  that  rails  in  use  do  corrode,  as  well 
as  those  out  of  use,  provided  the  traffic  pass  over  them  in  both,  that 
is,  in  opposite  directions,  as  on  a  single  line  of  way,  but  do  not  cor- 
rode, if  the  traffic  be  confined  to  one  direction.  These  results  have 
been  attributed  to  some  undescribed  and  occult  magnetic  action. 

Whether  either  or  any  of  these  views  be  correct  or  not,  I  am  unable 
at  present  to  say,  but  as  the  subject  is  not  only  interesting  in  a  scien- 
tific point  of  view,  but  of  practical  importance,  and  as  no  correct  mea- 
sures as  yet  exist,  or  at  least  have  been  published,  of  the  amount  of 
loss  of  metal  by  oxidation  and  abrasion  of  railway  bars,  I  have  thought 
it  desirable  to  institute  some  experiments  to  determine,  first,  whether 
there  be  any  difference  in  the  amount  of  corrosion  of  rails  in  and  out 
of  use  ;  secondly,  if  there  be  any,  to  discover  on  what  the  effect  de- 
pends; thirdly,  to  distinguish  numerically  between  the  loss  due  to 
corrosion,  and  that  due  to  abrasion  by  traffic 

These  experiments  I  have  been  enabled  to  commence  on  the  Dub- 
lin and  Kingstown  railway,  by  the  favor  of  the  directors  of  that  line, 
and  hope  soon  to  have  others  in  operation  upon  the  Ulster  railway, 
which  is  a  single  line,  with  traffic,  of  course,  in  both  directions  over 
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the  same  rails.  I  have  not,  as  yet,  obtained  any  results  ffrom  insuffi- 
cient lapse  of  time,)  which  I  can  consider  trustworthy,  out  so  far  I 
have  not  been  able  to  recognize  any  distinct  difference  of  corrosion 
between  the  used  and  unused  rails;  on  a  future  occasion,  however,  I 
hope  to  be  able  to  lay  my  results  fully  before  the  Association. 

With  this  exception,  and  a  few  others  merely  of  scientific  interest, 
the  present  Report  completes  the  investigation  of  all  the  more  im- 
portant practical  desiderata  on  the  subject  of  the  corrosion  of  iron, 
&c.,  entrusted  to  me  by  the  British  Association,  and  I  hope  that  as  the 
information  obtained  by  its  liberal  assistance  becomes  more  known, 
it  will  be  found  of  practical  use  by  all  who  are  engaged  in  the  con- 
structive use  of  iron,  the  substance  perhaps  the  most  valuable  and 
important  of  all  those  with  which  Providence  has  endowed  us. 

Note  by  the  Author, — Since  the  preceding  Report  was  sent  to  press, 
I  have  learnt  with  satisfaction  that  the  principles  therein  developed 
for  preventing  the  fouling  of  iron  ships,  have  been  already  acted  on  ; 
that  the  Iron  Queen  and  the  Ben  Ledi  iron  steamer  have  been  coated 
with  a  composition  of  tallow,  bright  varnish,  arsenic,  and,  I  believe, 
sulphur,  and  that  in  the  former  case  all  fouling  was  prevented  ;  and 
after  the  vessel  had  made  two  voyages  to  the  tropics,  she  was  found 
perfectly  clean  when  docked  on  her  return. 

From  the  bottom  of  the  Ben  Ledi  ten  tons  weight  of  mussels  and 
barnacles  are  stated  to  have  been  removed  previous  to  the  application 
of  the  above  poisonous  varnish,  which,  although  different  from  that  I 
have  recommended,  not  so  efficacious,  and  not  harmless  as  regards  its 
reaction  upon  the  iron  hull,  is  still  quite  identical  in  principle  with 
mine.  R.  M. 

June,  26,  1843.  [Trans,  of  British  Assoc— Civ.  Eng.  &  Arch.  Journ. 


On  certain  improvements  in  the  Construction  and  Supply  of  the 
Hydro-oxygen  Btowpipe,  by  which  Rhodium,  Iridium^or  the  Osmi^ 
uret  of  Iridium,  also  Platinum  in  the  large  way,  have  been  fused. 
By  Robert  Hare,  M.  D.,  Professor  of  Chemistry  in  the  Univer- 
sity of  Pennsylvania. 

While  a  pupil  of  my  predecessor.  Dr.  Woodhouse,  in  the  year  1801, 
having  observed  that  a  jet  of  hydrogen  when  inflamed  in  atmospheric 
air,  of  which  only  one-fifth  is  oxygen,  was  productive  of  a  heat  of 
pre-eminent  intensity,  1  was  led  to  infer  that  in  combining  with  pure 
oxygen,  the  gas,  in  question,  ought  to  produce  a  temperature  at  least 
five  times  as  great.  This  led  to  the  contrivance  of  two  modes  of  pro- 
ducing a  jet  consisting  of  a  mixture  of  hydrogen  with  oxygen.  Agree- 
ably to  one  mode,  the  gaseous  currents  meeting  like  the  branches  of  a 
river,  were  made  analogously  to  form  a  common  stream.  This  ob- 
ject was  accomplished  by  means  of  perforations  drilled  in  a  conical 
frustrum  of  pure  silver,  so  as  to  converge  until  met  by  another  shorter 
perforation,  commencing  at  the  opposite  surface,  and  so  extended  as 
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to  join  them  at  the  point  of  their  meeting.  The  other  mode  was  that 
of  causing  one  tube  to  be  within  another,  so  as  to  be  concentric ;  the 
outer  tube  being  a  little  the  longer  of  the  two^  the  latter  being  employ- 
ed for  hydrogen,  the  former  for  oxygen. 

In  the  year  1814,  this  last  mentioned  mode  was  improved,  so  as  to 
have  the  means  of  securing,  by  adjusting  screws,  the  concentricity  of 
the  tubes,  and  varying  the  distance  of  the  orifice  of  efflux  of  the 
inner  tube  from  that  of  the  other. 

The  constructions  employed  in  1801,  were  described  and  published 
in  a  pamphlet,  and  afterwards  republished  in  Tillock's  Philosophical 
Magazine,  vol.  xiv.,  and  in  Annates  de  Chymie,  vol.  xlv.  At  the 
same  time  an  account  was  given  of  the  fusion  of  pure  lime  and  mag- 
nesia, and  of  the  fusion  of  platinum.  Subsequently  in  a  paper  publish- 
ed in  the  Transactions  of  the  American  Philosophical  Society,  it  was 
mentioned  that  I  had  volatilized  platinum. 

About  the  year  1811,  Professor  Silliman,  in  a  memoir  read  before 
the  Connecticut  Academy  of  Sciences,  gave  an  account  of  a  series  of 
experiments,  in  which  the  experiments  which  I  had  performed  were 
repeated,  and  many  additional  fusions  made.  I  had  adverted  to  the 
intensity  of  the  light  produced  during  the  exposure  of  lime  to  the 
flame.  Alluding  to  the  heat  and  light,  my  words  were  ^Uhe  eyes 
could  not  sustain  the  one,  nor  the  most  refractory  substances  resist 
the  other.''  The  intensity  of  the  light  was  still  more  insisted  upon  by 
Silliman. 

My  experiments  were  also  repeated  by  Mr.  Rubens  Peale,  during 
many  successive  years,  at  the  Philadelphia  Museum,  for  the  amuse- 
ment of  visitors. 

About  the  year  1813-14,  it  was  ascertained,  at  the  laboratory  of 
Dr.  Parrish,  that  a  bladder  being  supplied  with  a  mixture  of  hydro- 
gen and  oxygen,  in  due  proportion,  and  punctured  by  a  pin,  while 
subjected  to  compression,  on  igniting  the  resulting  jet,  the  gas  within 
the  bladder  did  not  explode.  Of  course  a  burning  jet  of  flame  thus 
created,  was  found  competent  to  produce,  while  it  lasted^  the  same  ef- 
fect as  when  otherwise  generated  by  the  same  gaseous  mixture. 

Soon  after  this  result  was  obtained,  Sir  Humphrey  Davy  discover- 
ed, that  if  a  lamp  flame  be  completely  surrounded  by  a  gauze  of  fine 
wire,  it  may  be  introduced  into  an  inflammable  gaseous  mixture 
without  causing  it  to  explode.  This  was  ascribed  to  the  refrigerating 
influence  of  the  metal,  keeping  the  gaseous  mixture  below  the  tem- 
perature requisite  for  inflammation.  Hence  it  was  inferred,  that  if  a 
mixture  of  hydrogen  and  oxygen,  while  condensed  within  a  suitable 
receiver,  were  allowed  to  escape  through  a  capillary  metallic  tube,  so 
as  to  form  a  jet,  this  might  be  made  to  burn  without  communicating 
ignition  to  the  portion  remaining  in  the  receiver. 

By  means  of  an  apparatus  contrived  agreeably  to  this  idea,  Dr. 
Clark  of  Cambridge,  England,  repeated  the  experiments,  made  many 
years  before  by  Silliman  and  myself,  without  any  other  reference  to 
ours,  than  such  as  was  of  a  nature  to  do  injustice.  An  exposition  of 
the  invalidity  of  Dr.  Clark's  pretensions  to  originalitv  was  made  in 

17* 
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Silliman's  Journal  for  1820,  vol.  ii.,  and  in  Tillock's  Philosophical 
Magazine,  for  1821,  vol.  Ivii. 

The  light  produced  by  the  hydro-oxygen  flame  with  lime  having 
been  observed  by  Lieutenant  Drummond,  of  the  British  Navy,  was 
ingeniously  proposed  by  him,  as  the  mean  of  illumination  in  light 
houses,  and  has  been,  in  consequence,  subsequently  used  as  a  sub- 
stitute for  the  solar  rays,  in  an  instrument  known  as  the  hydro-oxygen 
microscope,  which  is  a  modification  of  that  which  has  been  called  the 
solar  microscope.  The  name  of  Drummond  light  has  consequently 
been  given  to  a  mode  of  illumination,  which  I  originally  produced  as 
above  stated. 

The  instrument  which  was  used  by  Professor  Silliman  and  by  Ru- 
bens Peale,  was  that  above  described  as  having  two  perforations  meet- 
ing in  one.  In  this  form  it  was,  I  believe,  employed  by  Dr.  Hope, 
of  Edinburgh,  and  Dr.  Thompson  of  Glasgow,  who  both  treated  it 
as  my  contrivance,  anteriorly  to  the  publication  of  Dr.  Clark's  memoir. 

The  other  form,  consisting  of  two  concentric  pipes,  was  modified 
by  a  Mr.  Mangham,  with  the  view  of  producing  a  lime  light  for  the 
microscope  above  alluded  to.  When  I  saw  Mr.  Mangham  at  the 
Adelaide  gallery  in  1836,  he  treated  this  instrument  as  mine,  in  ano- 
ther form.  I  was  surprised  afterwards  to  learn  that  he  had  obtained 
a  premium  for  this  modification  from  the  British  Society  for  the  En- 
couragement of  Arts,  without  any  allusion  to  the  original  inventor. 

After  my  return  from  Europe  in  1836, 1  was  very  much  in  want 
of  a  piece  of  platinum  of  a  certain  weight,  while  many  more  scraps 
than  were  adequate  to  form  such  a  piece  were  in  my  possession. 
This  induced  new  efforts  to  extend  the  power  of  my  blowpipe  ;  and 
after  many  experiments,  I  .succeeded  so  as  to  fuse  twenty-eight 
ounces  of  platinum  into  one  mass. 

Although  small  lumps  of  platinum  had  been  fused  by  many  operators, 
with  the  hydro-oxygen  blowpipe,  as  well  as  myself,  it  had  not,  up  to 
the  year  1837,  been  found  sufficiently  competent  to  enable  artists  to 
resort  to  this  process.  I  am  informed  by  Mr.  Saxton,  that  some  ef- 
forts which  were  made  while  he  was  in  London  were  so  little  suc- 
cessful, that  the  project  was  abandoned.  There  was  an  impression 
that  the  metal  was  rendered  less  malleable  when  fused  upon  char- 
coal, as  in  the  experiments  alluded  to.  This  is  contradicted  by  my 
experiments,  agreeably  to  which  fused  platinum  is  as  malleable  as  the 
best  specimens  obtained  by  the  Wollaston  process,  and  is  less  liable  to 
flake.  The  celebrated  Dr.  Ure,  on  seeing  the  platinum  in  the  forms  of 
wire,  of  leaf,  and  plate,  said  that  there  was  no  one  in  Europe  who 
could  fuse  platinum  in  such  masses.  He  also  alleged  that  it  had  been 
found  so  difficult  to  weld  platinum,  that  no  resort  was  had  to  that  pre- 
cess.  In  this  I  concur,  having  had  the  welding  tried  by  a  skilful 
smith,  both  with  a  forge  heat,  and  with  a  heat  given  by  the  hydro- 
oxygen  blowpipe.  An  incorporation  of  two  ingots  was  effected  on 
their  being  hammered  together,  when  heated  nearly  to  fusion;  but  on 
hammering  the  resulting  mass  cold,  a  separation  took  place  along  the 
joint  by  which  the  ingots  were  united. 

The  difficulty  seems  to  arise  from  the  rapidity  with  which  the  pla- 
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tinum  becomes  refrigerated.  It  seems  to  have  a  less  capacity  for  heat 
than  iron,  and,  not  burning  in  the  air  as  iron  does,  has  not  the  benefit 
of  the  heat  acquired  by  iron  from  its  own  combustion  with  atmos- 
pheric oxygen. 

Latterly,  by  means  of  the  instrument  and  process  which  it  is  my 
object  here  to  describe,  I  have  been  enabled  to  obtain  malleable 
platinum  from  the  ore  directly,  by  the  continued  application  of  the 
danae.  From  some  specimens  of  platinum  I  have  procured  as  much  as 
ninety  per  cent,  of  malleable  metal.  The  malleability  is  not  inferior 
to  that  of  the  best  specimens  obtained,  by  reducing  it  to  the  state  of 
sponge,  through  the  agency  of  aqua  regia  and  sal  ammoniac.  There 
is,  however,  a  greater  liability  to  tarnish,  arising,  probably,  from  the 
presence  of  a  minute  portion  of  palladium. 

Of  the  fusion  of  iridium  and  rhodium,  I  have  already  given  an  ac- 
count in  the  Bulletin  of  the  Society,  which  was  subsequently  embo- 
died in  an  article  prepared  for  Silliman's  Journal  for  October  last, 
1846.* 


3. 


4 


I 


It  remains  now  to  give  an  account  of  the  apparatus  employed  in 
the  fusion  of  platina  on  a  large  scale. 
Fig.  1  represents  the  association  of  fifteen  jet  pipes  of  platina  with 

*  Since  published  in  the  Revue  Scientifique  at  Paris. 
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one  large  pipe,  B,  D,  at  their  upper  ends,  so  that  their  bores  coinmn- 
nicate,  by  means  of  an  appropriate  brass  casting,  with  that  of  the  large 
pipe,  the  joints  secured  by  hard  solder.  Their  lower  extremities  are 
made  to  protrude  about  half  an  inch  from  a  box,  A,  of  cast  brass, 
their  junctures,  with  the  appropriate  perforations  severally  made  for 
them,  being  secured  by  silver  solder.  They  come  out  obliquely  in  a 
line  along  one  corner  of  the  box,  an  interval  of  about  a  quarter  of  au 
inch  alternating  with  each  orifice.  By  means  of  flanges,  the  brass 
box  is  secured  to  a  conical  frustrum  of  copper,  fig.  2,  so  as  to  form  the 
bottom  thereof,  while  the  pipe,  extending  above  the  copper  case,  is 
screwed  to  a  hollow  cylinder  of  brass.  A,  fig.  3,  provided  with  two 
nozzles  and  gallows  screws, /^,  ^,  for  the  attachment  of  appropriate 
hollow  knobs,  to  which  pipes  are  soldered,  proceeding  from  the  reser- 
voirs of  oxygen  and  hydrogen.  Cocks  are  interposed  by  which  to 
regulate  the  emission  of  the  gases  in  due  proportion. 

in  connecting  the  pipes  conveying  the  gases  with  the  brass  cylinder, 
A«  fig.  3,  care  should  be  taken  to  attach  that  conveying  oxygen  to  the 
upper  nozzle,  while  the  other,  conveying  hydrogen,  should  be  attached 
to  the  lower  nozzle ;  since,  by  these  means,  their  great  difference  in 
density,  tends  to  promote  admixture^  which,  evidently,  it  must  be  ad- 
vantageous to  eflfect. 

The  object  of  surrounding  the  jet  pipes  with  water,  by  means  of 
the  copper  box,*  is  to  secure  them  against  being  heated  to  such  a  de- 
gree as  to  cause  the  flame  to  retrocede  and  burn  within  them,  so  as 
finally  to  explode  within  the  cylinder,  A,^,^,  fig.  3.  It  is  preferable 
to  add  ice  or  snow  to  the  water,  in  order  to  prevent  undue  heat. 

Fig.  4  represents  a  movable  platform,  A,  of  cast  iron,  wholly  sup- 
ported upon  the  point  of  the  iron  lever,  D,  B,  which  is  curved  towards 
the  extremity  under  the  platform,  so  as  to  point  upwards,  and  to  en- 
ter a  small  central  conical  cavity  made  for  its  reception.  The  lever 
is  supported  by  a  universal  joint  upon  the  fulcrum,  C,  so  that  by 
means  of  the  sliding  weight  at  one  end,  the  platform  and  its  appurte- 
nances are  counterpoised  at  the  other.  The  platform  is  kept  in  a 
horizontal  position  by  the  cannon  ball,  supported  in  a  sort  of  iron 
stirrup  terminating  in  a  ring,  in  which  the  ball  is  placed.  Upon  the 
platform  is  situated  an  iron  pan  with  a  handle,  holding  the  brick,  on 
a  cavity  in  which,  as  already  mentioned,  the  metal  '\9,  supported.  The 
apparatus  being  duly  prepared,  and  connected  with  the  supply  pipes, 
the  hydrogen  is  first  allowed  to  escape,  and  then  the  oxygen,  until 
the  ignition  has  attained  apparently  a  maximum.  The  accomplish- 
ment of  this  object  may,  of  course,  require  the  adjustment  of  either 
cock  several  times,  especially  where  there  is  any  decline  in  the  pres- 
sure either  of  the  one  or  the  other  gas  in  its  appropriate  reservoir. 

♦  Since  the  eograving  was  made,  I  have  preferred  to  use  water-tight  boxes,  with 
gallows  screws  and  nozzles,  situated  one  near  the  bottom  on  one  side,  the  other  on 
(he  opposite  side  near  the  top.  By  means  of  the  lower  nozzle,  a  pipe  is  attached, 
communicating  with  a  head  of  cold  water,  the  other  being  so  situated  as  to  carry 
the  water  into  a  waste  pipe,  or  large  tub,  a  circulation  may  be  kept  up  during  the 
whole  time  that  the  operation  is  going  on. 

As  a  support,  a  brick  of  kaolin  is  used,  having  an  oblong  elipsoidal  depression 
on  the  upper  face  for  the  reception  of  the  metal  to  be  fused. 
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By  means  of  the  bandies  of  the  lever  and  of  the  pan,  the  operator 
is  enabled  to  bring  the  metal  into  the  position  most  favorable  for  the 
influence  of  the  heat,  while  his  hands  and  face  are  sufficiently  remote 
to  render  the  process  supportable.  In  fusing  any  quantity,  not  being 
more  than  four  ounces,  the  platform  may  be  dispensed  with,  the  han- 
dle of  the  pan  being  held  in  one  hand  of  the  operator,  while  by  the 
other,  the  cocks  may  be  adjusted. 

When  the  blowpipe  of  fifteen  jets,  or  any  larger,  may  be  employed, 
and  the  platform  is  necessarily  resorted  to,  the  cocks  must  be  adjusted 
by  an  assistant. 


Fig.  5  represents  a  cask  made  of  boiler  iron,  three-sixteenths  of  an 
inch  thick,  so  as  to  resist  an  enormous  pressure.  The  joints  are  se- 
cured by  riveting,  as  in  constructing  high  pressure  boilers. 
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This  cask  communicates  with  the  hydrant  pipes,  so  called,  by  which 
our  city  is  supplied  with  water,  of  which  the  pressure  varies  from  a 
half  to  more  than  two  atmospheres,  say  from  seven  to  thirty  pounds 
per  square  inch,  according  to  the  number  and  bore  of  the  cocks  from 
which  the  water  may  be  tiowing  at  the  time,  for  the  consumption  of 
the  community.  Hence,  experiments,  while  using  this  head,  are  best 
made  towards  bed-time,  or  between  that  time  and  sun-rise.  The  ves- 
sel is  filled  with  water  by  opening  a  cock,  F,  on  one  side  of  the  pipe 

C,  and  allowing  the  air  to  escape  through  the  valve-cocks,  B.  Being 
thus  supplied  the  cock,  F,  closed,  and  a  communication  with  a  bell 
glass,  into  which  oxygen  is  proceeding  from  a  generating  apparatus, 
being  made  by  means  of  a  flexible  leaden  tube,  on  opening  the  valve 
cock,  B,  and  the  cock,  E,  the  water  will  run  out,  and  be  replaced  by 
gas  from  the  bell.  This  process  being  continued  till  the  iron  cask  is 
sufficiently  supplied  with  gas,  the  cock,  E,  must  be  shut.  Whenever 
the  gas  is  wanted  for  the  supply  of  the  blowpipe,  it  is  only  necessary 
to  establish  a  communication  between  the  valve-cock,  B,  and  the  up- 
per gallows  screw,  fig.  3,  of  the  cylinder  A,  and  to  open  the  cock,  F, 
so  as  to  admit  the  water  to  press  upon  the  gas,  the  efliux  being  regu- 
lated by  B,  or  preferably  by  a  cock  of  the  ordinary  construction,  one 
of  which  kind  should  be  interposed  at  a  convenient  position  between 
the  valve-cock,  B,  and  cylinder  A. 

T,  represents  a  glass  tube,  which,  by  due  communication  with  the 
interior,  shews  the  height  of  the  water,  and  consequently  the  quantity 
of  gas  in  (he  vessel. 

G,  H,  represents  a  gauging  apparatus,  consisting  of  a  cast  iron  flask, 
of  about  a  half  a  pint  in  content,  and  a  glass  tube  of  about  a  quarter 
of  an  inch  in  bore,  which  should  be  at  least  five  feet  in  height.  The 
tube  is  secured  air-tight  into  the  neck  of  the  flask,  so  as  to  reach  nearly 
to  the  bottom  within.  The  flask  is  nearly  full  of  mercury.  Under 
these  circumstances,  when  a  communication  is  made,  by  a  leaden 
pipe  between  the  cavity  of  the  flask  and  that  of  the  reservoir,  an  equi- 
librium of  pressure  resulting,  the  extent  of  the  pressure  is  indicated 
by  the  rise  of  the  mercury  in  the  tube. 

In  order  to  generate  hydrogen  for  the  supply  of  a  reservoir  like  that 
represented  by  the  preceding  figure,  I  have  employed  the  vessel  repre- 
sented by  fig.  7.  This  Vfessel,  by  means  of  a  suitable  aperture, 
susceptible  of  being  closed  by  a  screw  plug,  is  half  filled  with 
diluted  sulphuric  acid.    Being  furnished  with  a  tray  of  sheet  copper, 

D,  punctured  like  a  coal  sieve,  and  supported  by  a  copper  sliding  rod, 

E,  strips  of  zinc  are  introduced  in  quantity  equal  to  the  capacity  of 
the  tray.  The  sliding  rod  passes  through  a  stuffing-box,  F,  at  top  of 
the  reservoir,  so  that  the  operator  may,  by  lowering  or  raising  the 
tray,  regulate  or  suspend  the  reaction  between  the  zinc  and  its  solvent, 
accordingly  as  the  supply  of  hydrogen  is  to  be  prodnced,  suspended, 
increased,  or  diminished. 

The  communication  with  the  reservoir  is  opened  and  regulated  by 
means  of  the  cock,  P,  furnished  with  a  gallows  screw,  G,  for  the  at- 
tachment of  a  leaden  pipe,  as  above  described,  in  the  process  for  sup- 
plying the  reservoir  with  oxygen. 
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Another  apparatus  for  producing  a  supply  of  hydrogen,  is  repre- 
sented in  fig.  6.  It  consists  of  two  similar  vessels  of  boiler  iron,  each 
capable  of  holding  forty  gallons.  They  are  lined  internally  with  cop- 
per, being  situated  upon  a  wooden  frame,  so  that  the  bottom  of  one 
is  two-thirds  as  high  as  the  top  of  the  other.  The  upper  portion 
of  these  vessels  communicate  by  a  leaden  pipe,  B,  of  about  half  an 
inch  bore,  furnished  with  a  cock,  while  the  lower  portions  communi- 
cate by  another  leaden  pipe  of  a  bore  of  1)  inches. 

The  upper  vessel  is  surmounted  by  a  globular  copper  vessel,  of 
about  twelve  inches  in  diameter,  which,  from  its  construction,  renders 
it  possible  to  introduce  an  additional  supply  of  concentrated  acid, 
white  the  apparatus  is  in  operation,  without  reducing  the  pressure 
within  the  reservoir,  by  permitting  the  excess  above  the  pressure  of 
the  atmosphere  to  escape.    This  object  is  accomplished  as  follows: — 

The  valve  at  the  end  of  the  rod,  attached  to  the  lever,  L,  being 
kept  shut  by  the  catch,  M,  the  screw  plug,  H,  removed,  the  acid  is 
introduced  through  the  aperture  thus  opened.  In  the  next  place,  the 
plug  being  replaced,  and  the  valve  depressed  by  means  of  the  lever 
and  rod,  so  as  no  longer  to  close  the  opening,  which  it  had  occunied, 
the  acid  descends  from  the  chamber  into  the  cavity  of  the  vessel  be- 
neath it.  The  valve  is  of  course  restored  to  its  previous  position  as 
soon  as  the  acid  has  effected  its  descent. 
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The  lowermost  vessel  is  furnished  with  a  perforated  copper  tray, 
supported  by  a  copper  sliding  rod,  in  a  way  quite  analogous  to  thai 
already  described  in  the  case  of  the  copper  reservoir.     It  is  also  sup- 


plied with  zinc  and  its  solvent  in  like  manner,  being  made  half  full  of  the 
diluted  sulphuric  acid.  Of  course,  on  contact  being  produced  between 
the  zinc  and  its  solvent,  the  generation  of  hydrogen  will  take  place. 
So  long  as  the  communication  between  the  upper  portions  of  the  two 
vessels  is  open,  the  gas  will  extend  itself  into  both,  occupying  the 
whole  of  the  upper  vessel,  and  that  half  of  the  lower  one  which  is 
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unoccupied  by  the  liquid.  But  if,  in  this  way,  the  pressure  reaches 
to  two  atmospheres,  as  indicated  by  the  gauge,  on  shutting  the  com- 
munication through  the  pipe  B,  the  pressure  in  the  inferior  vessel  will 
augment,  that  in  the  superior  vessel  remaining  as  before,  but  the  li- 
quid will  consequently  begin  to  pass  out  of  the  inferior  vessel  through 
the  pipe  A,  and  thus  may  lessen  the  contact  between  the  acid  and 
zinc,  and  finally  suspend  it  altogether.  Meanwhile  the  gas  in  the 
upper  vessel  being  condensed  to  nearly  half  its  previous  bulk,  the 
pressure  will  be  nearly  four  atmospheres.  It  will,  in  fact,  always  be 
nearly  double  that  which  existed  before  the  pipe,  B,  was  closed. 

In  order  that  nearly  the  whole  of  the  acid  shall  be  expelled  from 
the  inferior  vessel,  the  tray  must  be  depressed  till  it  touches  the  bottom 
of  that  vessel. 

The  pressure  being  four  atmospheres  at  commencement,  as  soon  as, 
by  means  of  a  pipe  attached  to  the  valve-cock,  N,  an  escape  of  gas  is 
allowed,  the  acid  is  forced  again  upon  the  zinc,  and  thus  prevents  a 
decline  of  pressure  to  any  extent  sufficiently  to  interfere  with  the  pro- 
cess. 

The  gases  may  be  used  from  a  receiver  in  which  they  exist,  in  due 
proportion,  safely  by  the  following  means: — 

Two  safety  tubes  are  to  be  made,  not  by  Hemming's  process  ex- 
actly, but  as  follows: 

A  copper  tube,  silver  soldered,  of  which  the  metal  is  about  the 
eighth  of  an  inch  in  thickness,  is  stuffed  with  the  finest  copper  wire, 
great  care  being  taken  to  have  the  filaments  straight  and  parallel.  The 
tube  is  then  to  be  subjected  to  the  wire-drawing  apparatus,  so  as  to 
compress  the  tube  on  its  contents  until  the  draught  becomes  so  hard, 
as  that  it  cannot  be  pushed  farther  without  annealing.  The  stuffed 
tube  thus  made  is  to  be  cut  into  segments,  in  lengths  about  equal  ta 
the  diameter,  by  a  fine  saw.  The  surfaces  of  the  sections  are  to  be 
filed  gently  with  a  smooth  file.  By  these  means,  they  appear  to 
the  naked  eye  like  the  superficies  of  a  solid  metallic  cylinder.  Brass 
caps  being  fitted  on  these  sections,  they  are  to  be  interposed  by  sol- 
dering, at  the  distance  of  a  foot  or  more,  into  the  pipe  for  supplying 
the  jet.  Under  these  circumstances,  the  posterior  section  becoming 
hot,  may  allow  the  frame  to  retrocede ;  but  the  anterior  section  being 
beyond  the  reach  of  any  possible  combustion,  and  remaining  cold^ 
will  not  allow  of  the  retrocession ;  and  as  soon  as  the  flame  passes 
the  first  section,  the  operator,  being  warned,  will,  of  course,  close  the 
cock,  and  subject  the  posterior  section  ta  refrigeration  before  proceed- 
ing again. 

But  this  plan  of  operating  may  be  rendered  still  more  secure  by  in- 
terposing a  mercury  bottle,  or  other  suitable  iron  vessel,  half  full  of 
oil  of  turpentine,  between  the  reservoir  and  safety  tubes,  as  in  the 
arrangement  of  a  Woulfe's  bottle.  A  leaden  pipe  proceeding  from 
the  reservoir  is,  by  a  gallows  screw,  attached  to  an  iron  tube  which 
descends  into  the  bottle,  so  as  that  its  orifice  may  be  near  the  bottom. 
The  leaden  pipe  communicating  through  the  safety  tubes  with  the  jet- 
pipe,  is  attached  to  the  neck  of  the  bottle.  Thus  the  gaseous  mixture 
has  to  bubble  through  the  oil  of  turpentine  in  order  to  proceed  through 
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the  safety  tubes  to  the  jet-pipe.  If,  while  this  process  is  going  on, 
the  flame  should,  by  retrocession,  reach  the  cavity  of  the  bottle,  ex- 
ploding in  contact  with  the  turpentine,  a  compound  is  formed,  which 
is,  per  se,  inexplosive  from  the  excess  of  carbonaceous  matter.  Mean- 
while the  shock,  acting  on  the  surface  of  the  oil,  drives  it  into  the  bore 
of  the  iron  tube,  and  thus,  both  by  its  chemical  and  mechanical  influ- 
ence, renders  it  utterly  impossible  that  the  flame  should  reach  the 
cavity  of  the  reservoir. 


Improvement  in  the  Pin  Manufacture. 

Fins  are  at  present  made  for  the  most  part  of  brass  wire  coated 
with  tin  to  protect  them  from  oxidation,  for  though  pins  have  been 
also  made,  and  may  be  still  made  for  particular  purposes,  of  iron  and 
steel  wire  similarly  coated,  yet  owing  to  the  difficulty  of  coating  the 
latter  with  tin,  (arising  from  the  small  affinity  which  tin  has  for  iron 
and  steel,)  it  has  been  hitherto  found  impracticable  to  produce  iron  or 
steel  pins  of  sufficient  sharpness  and  smoothness  to  be  suitable  for 
general  use,  or  applicable  to  any  other  than  coarse  fabrics. 

A  process  has  recently,  however,  been  invented  in  France,  and  se- 
cured by  patent  in  this  country,  (in  the  name  of  Mr.  J.  C.  Robertson,) 
by  which  pins  may  now  be  manufactured  of  iron  and  steel  equal  to 
the  best  brass  pins  in  point  of  smoothness,  and  far  superior  to  them 
in  respect  of  strength,  sharpness,  and  tenacity. 

The  means  by  which  this  is  effected  may  be  described  generally  as 
consisting  in  giving  the  iron  and  steel  pins  a  coating  of  copper  pre- 
vious to  coating  them  with  tin,  the  copper  adhering  readily  to  the  iron 
or  steel,  for  which  it  has  naturally  a  strong  affinity,  and  the  tin  com- 
bining with  equal  readiness  with  the  superimposed  copper ;  or  in 
coating  them  with  copper  alone  withoutany  additional  coating  of  tin. 

The  details  of  these  improved  methods  of  manufacturing  pins  of 
iron  and  steel  wire,  (so  far  as  they  differ  from  those  of  the  methods 
hitherto  pursued,)  are  described  as  follows,  under  the  different  heads 
into  which  the  same  practically  divide  themselves  : — 

TViC  Selection  and  Preparation  of  the  Wire, — The  iron  or  steel 
wire  employed  should  be  very  round,  and,  to  protect  it  from  rust,  it 
should  at  the  last  drawing  be  lubricated  by  means  of  a  sponge  satu- 
rated with  oil,  placed  between  the  draw-plate  and  reel.  In  all  the 
subsequent  stages  of  the  manufacture  care  should  also  be  taken  to 
preserve  the  pins  from  oxidation  by  keeping  them  well  oiled  or 


The  Cleansing  and  Polishing. — The  wire  being  cut  into  pins,  and 
these  headed  and  pointed,  all  according  to  the  usual  methods,  the  pins 
are  thrown  into  a  revolving  cylinder  of  wood,  containing  a  bath  of 
soap  and  water  in  a  hot  state.  It  is  of  the  capacity  of  about  nine 
gallons  and  a  half,  but  should  not  contain  more  than  about  one  gallon 
and  a  half  of  water,  with  about  two  ounces  of  soap  dissolved  therein, 
as  this  quantity  will  be  sufficient  for  the  treatment  of  about  thirteen 
pounds  and  a  half  weight  of  pins  at  a  time.    The  cylinder,  when  thus 
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charged/is  made  to  revolve  for  about  a  quarter  of  an  hour ;  at  the 
expiration  of  which  time  the  pins  are  found  free  from  the  oil  with 
which  they  were  previously  coated,  and  also  very  much  smoothed 
and  polished  by  their  rubbing  one  against  the  other. 

The  Drying. — The  pins  are  next  dried  by  transferring  them  to 
another  cylinder  partially  filled  with  well-dried  sawdust,  (preferring 
for  the  purpose  the  sawdust  of  poplar  wood,}  and  causing  this  cylin- 
der to  revolve  for  about  ten  minutes ;  or,  instead  of  employing  a  cy- 
linder of  this  description,  the  pins  may  be  thrown  into  a  bag  or  bags 
partially  filled  with  the  sawdust,  and  the  requisite  friction  produced 
by  swinging  or  rolling  these  bags  about  for  the  same  length  of  time. 

The  Copper  Coating  Bath  or  Mixture. — Into  a  glass,  or  stone  vase, 
the  inventor  puts  about  one  and  a  half  gallons  of  soft  water,  seven- 
tenths  of  a  pound  of  sulphuric  acid,  ^^  lb.  of  salt  of  tin,  ^^  lb.  of 
crystalized  sulphate  of  zinc,  and  108  grains  of  pure  sulphate  of  cop- 
per, and  leaves  this  mixture  to  work  for  about  twenty-four  hours,  so 
that  the  salts  and  sulphates  may  be  properly  dissolved.  This  is  found 
to  be  on  the  whole  the  mixture  best  adapted  for  the  purpose  in  view^ 
but  most  of  the  ingredients  mentioned  may  have  others  substituted  for 
them,  as,  for  example,  any  other  acid  or  substance  producing  like  ef- 
fects may  be  used  instead  of  the  sulphuric  acid,  or  the  sulphate  of  tin 
may  be  substituted  for  the  salt  of  tin,  or  any  of  the  salts  of  copper  or 
zinc  used  in  place  of  the  sulphates  of  copper  or  zinc. 

The  Copper  Coating  Process. — The  mixture  prepared,  as  last  di- 
rected, is  introduced  into  another  revolving  cylinder,  and  pins  (about 
13)  lbs.  weight  as  before)  are  thrown  into  the  midst  of  it.  The  cy- 
linder is  then  caused  to  revolve  for  about  half  an  hour,  which  serves 
at  once  to  remove  any  verdigris  from  the  pins,  to  impart  a  high  polish 
to  them,  and  to  give  a  beginning  to  the  copper  coating  process.  At 
the  end  of  the  half  hour,  or  thereabouts,  231^*^  grains  (more  or  less) 
of  crystalized  sulphate  of  copper  of  about  the  roughness  of  marine 
salt,  and  150|  grains  of  crystalized  sulphate  of  zinc,  (previously  dis- 
solved in  soft  water,)  are  added  to  the  mixture  in  the  cylinder,  and 
the  whole  again  agitated  for  about  a  quarter  of  an  hour.  The  pins 
are  by  this  operation  not  only  completely  coated,  but  acquire  a  very  con- 
siderable degree  of  polish.  The  copper  liquor  is  then  drawn  off,  and 
the  pins  twice  suffused  with  cold  water,  while  the  cylinder  is  kept  ro- 
tating at  the  rate  of  about  one  turn  a  minute.  The  pins  are  then 
taken  out  and  thrown  into  a  wooden  tub  containing  hot  soap  and 
water,  after  which  the  tub  is  hermetically  closed  by  putting  on  a  rim- 
med cover,  and  making  it  fast  by  hooks  and  eyes.  The  pins  are  now 
well  shaken,  by  overturning  the  tub  and  raising  it  up  again,  some 
thirty  or  forty  limes,  more  or  less.  The  contents  of  the  tub  are  then 
emptied  into  a  wooden  strainer  having  a  perforated  bottom  of  tinned 
plate  iron ;  and  when  the  soap  and  water  has  drained  from  the  pins, 
the  latter  are  placed,  while  yet  wet,  in  a  revolving  cylinder,  containing 
well-dried  sawdust,  (using  by  preference,  as  before,  the  sawdust  of 
poplar  wood,)  or  well-dried  bran  freed  fromflour.  The  pins  are  now 
dried  by  turning  the  cylinder  for  from  five  to  six  minutes,  at  the  ex- 
piration of  which  time  they  exhibit  a  very  beautiful  copper  appear- 
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ance,  and  may  be  used  in  this  state  without  tinning,  if  thought  desir- 
able. 

A  considerable  portion  of  the  coppering  ingredients  may  be  saved 
after  each  operation  by  allowing  the  mixture  to  settle,  then  drawing 
off  the  supernatant  liquor,  and  adding  thereto  386  grains  of  sulphu- 
ric acid  to  bring  it  up  to  a  strength  sufficient  for  subsequent  use. 

Tinning  and  Blanching, — The  pins  are  tinned  and  blanched  in 
the  ordinary  manner,  and  by  the  ordinary  processes  used  for  those  of 
brass  wire,  that  is,  by  laying  them  on  plates  of  very  thin  tin  placed 
one  above  another,  in  a  tinned  copper  boiler  containing  a  solution  of 
about  4«  lbs.  of  crude  tartar,  or  cream  of  tartar,  (preferring  the  latter,) 
in  about  twenty-two  gallons  of  water,  and  then  setting  the  whole  to 
boil  for  about  twelve  hours.  The  tartar  solution  should  be  prepared 
at  least  twenty-four  hours  previously,  and  left  to  work  for  that  time, 
in  order  that  the  ingredients  may  be  thoroughly  dissolved  and  inter- 
mixed. About  4|  lbs.  of  cream  of  tartar  is  the  minimum  quantity 
which  should  be  used,  and  the  brilliancy  and  celerity  of  the  tinning 
will  increase  in  proportion  to  the  increase  of  the  quantity  employed. 

The  pins  are  then  taken  out  of  the  boiler  and  dried  in  a  revolving 
cylinder  or  leathern  bag,  as  before  explained,  after  which  they  are 
ready  for  use.  Lon.  Mec.  Mag. 


Explosion  of  a  Blast  Pipe. 

An  explosion  of  a  peculiar  and  unfortunately  fatal  nature,  lately 
occurred  at  the  works  of  Messrs.  Losh,  Wilson,  and  Bell,  near  New- 
castle. It  appears  that  one  of  the  underground  pipes  of  the  blowing 
engine  was  in  a  leaky  state,  and  the  air  thus  escaping,  forced  its  way 
into  the  ash-pit  of  one  of  the  puddling  furnaces  near  it.  The  carbonic 
oxide  and  carbonic  acid  gas  thus  generated,  passed  through  to  one  of 
the  offices  connected  with  the  establishment,  and  suffocated  two  of 
the  workmen.  Upon  the  discovery  of  this  casualty,  as  the  matter 
was  undergoing  an  investigation,  the  blast  regulator  was  exploded 
by  a  light  carried  by  one  of  the  men.  This  second  accident  caused 
the  death  of  one  man,  and  wounded  several  others.  We  subjoin  the 
particulars  of  the  case,  as  given  by  Mr.  Bell,  one  of  the  partners  of  the 
firm. 

«<  About  half-past  6  o'clock,  it  was  discovered  that  a  man  named 
David  Davies,  and  a  boy  of  the  name  of  Spearman,  were  suffocated 
in  an  office  constructed  for  the  use  of  our  workmen :  and  it  was  only 
after  considerable  difficuly,  and  great  exposure  to  danger,  that  the 
bodies  of  these  unfortunate  individuals  were  extricated  by  the  intre- 
pid conduct  of  some  of  our  men,  where  everything  was  done  to  en- 
deavor to  restore  them  to  life,  but  in  vain.  To  prevent  the  possible 
recurrence  of  such  an  accident,  immediate  measures  were  taken  by 
the  men  to  ascertain  the  cause  of  the  disaster,  with  a  view  to  its 
prompt  removal ;  and  then  it  was  that  it  was  ascertained,  from  some 
cause  or  other,  that  a  joint  of  an  underground  pipe,  of  about  four 
Inches  in  diameter,  communicating  with  our  main  blast-pipe,  which  is 
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about  three  feet  in  diameter,  had  been  leaking,  and  thus  occasioning 
a  loss  of  blast  to  a  certain  extent;  which,  making  its  way  under- 
ground to  the  ash-pits  of  some  of  our  puddling  furnapes  in  its  neigh* 
borhood,  had  caused  a  somewhat  increased  combustion  of  any  ashes 
that  might  be,  for  the  time  being,  lying  under  the  bars.  The  heat  thus 
generated  had  heated  through  the  brick  lining  of  the  ash-pit,  and 
communicated  ignition  to  the  small  stratum  of  ashes  on  which  the 
pavement  is  laid,  as  well  as  to  a  minute  quantity  of  ashes  that  had 
got  accidentally  mixed  with  the  clay,  in  the  construction  of  the  fur- 
naces. The  carbonic  oxide  and  carbonic  acid  gases  thus  formed,  had 
found  vent  by  penetrating  towards  the  office  in  which  the  deaths  of 
Da  vies  and  Spearman  occurred,  and  no  doubt  had  suffocated  them,  as 
their  bodies  bore  all  the  usual  traces  where  asphyxia  is  the  cause  of 
death.  The  blast-engine  being  stopped,  an  endeavor  was  made  to  se- 
parate the  four-inch  pipe  alluded  to  from  the  main  blast-pipe ;  but 
this  being  impossible,  or  at  least  difficult,  it  was  determined  to  pro- 
ceed to  the  regulator  (an  iron  vessel  about  20  feet  long  and  6  feet  di- 
agieter,  shaped  like  a  boiler,)  where,  by  opening  the  manhole  door, 
access  might  be  had  to  the  point  of  junction  of  the  four-inch  pipe 
with  the  main,  and  a  secure  stopping  put  in  so  as  to  prevent  the  pos- 
sibility of  any  blast  reaching  the  vicinity  of  the  puddling  furnaces  or 
office.  The  manhole  door  being  removed,  William  Short,  the  head 
smith  of  the  establishment,  and  an  intelligent  man,  smelling  foul  air, 
desired  one  of  his  assistants  to  keep  off  the  opening  with  the  lamp ; 
which  was  done.  In  about  three  minutes,  and  while  they  were  stand- 
ing close  to  the  regulator,  Short  heard  a  rushing  noise  in  the  blast-pipe 
and  regulator ;  and  instantaneou^y  succeeding  it,  a  terrific  explosion 
took  place,  which  threw  him  down.  Fortunately  he  sustained  only 
some  very  trifling  injury ;  but  Robert  Rogers,  a  millwright,  who  was 
standing  close  to  him,  and  immediately  opposite  to  the  manhole,  was 
blown  over  a  wall  close  behind  them,  in  such  a  manner  that  to  have 
reached  his  position  the  unfortunate  man  must  have  been  projected 
very  many  yards  into  the  air.  He  was  so  sadly  mutilated  that  death 
must  have  been  instantaneous.  The  explosion,  following  the  main 
blast-pipe,  was  conducted  by  it  to  a  supplementary  blowing  engine, 
great  part  of  which  it  shattered  to  pieces :  and  one  of  the  fragments 
of  this,  striking  a  young  lad  of  the  name  of  Maughan,  dangerously 
fractured  the  bones  of  his  face,  and  broke  his  arm :  while  another, 
taking  a  contrary  direction,  struck  a  man  named  Tyson,  and  fractured 
his  leg.  Robert  Rogers  is  the  only  one  among  the  killed  who  is  mar- 
ried :  and  he,  I  regret  to  say,  has  left  a  wife  and  three  children.  The 
next  morning,  on  visiting  the  scene  of  the  accident,  I  was  surprised 
to  find  how  complete  the  destruction  of  the  receiver  had  been ;  for  of 
it  not  one-tenth  remained  on  its  seat,  though  it  was  very  strongly  held 
down.  One  large  piece  was  thrown  over  all  the  offices  (all  the  win- 
dows of  which  were  blown-out) ;  another  was  projected  so  high  into 
the  air,  that  on  falling  on  some  railing,  130  yards  off,  it  was  found 
impaled ;  a  third  was  found  on  the  top  of  the  inn,  200  yards  distant, 
at  an  elevation  of  20  yards  above  its  original  level.  Besides  this, 
many  yards  of  the  blast-pipe  were  torn  like  so  much  paper ;  and  frag- 
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ments  of  it,  and  of  the  regulator,  were  found  in  Tarious  directions  in 
the  works.  The  cause  oi  this  deplorable  explosion  I  take  to  be  this: 
As  soon  as  the  manhole  door  was  removed,  a  current  of  air  has  been 
put  in  motion  along  the  main  blast-pipe  (owing,  verjr  probably,  to  the 
high  wind  blowing  at  the  time),  which  had  caused  an  influx  of  car- 
bonic-oxide gas  through  the  four-inch  pipe  from  the  puddling  fur- 
naces already  mentioned  ;  and  this  becoming  mixed  with  the  atmos- 
pheric air  in  the  blast-pipe,  would  form  a  highly  explosive  mixture. 
How  ignition  was  communicated,  I  cannot  say ;  but  I  am  of  opinion 
that  some  red  hot  ashes  in  the  ash-grates  of  the  puddling  furnaces  is 
the  probable  source.  It  seems  almost  incredible  that  the  compara- 
tively small  quantity  of  incandescent  ashes  should  be  able,  in  so  short 
a  time,  to  have  generated  sufficient  carbonic  oxide  gas,  and  still  more 
incredible  that  it  should  have  entered  in  sufficient  quantity  into  the 
blast-pipe  to  have  caused  such  tremendous  destruction  as  it  did ;  but 
as  all  the  blast-pipes  in  the  vicinity  of  the  blast-furnaces  (the  only 
other  possible  source  of  gas)  are  uninjured^  I  am  compelled  to  come 
to  the  conclusion  that  the  source  I  have  mentioned  was  the  true  oi\e 
of  the  explosion.  Considering  the  quantity  of  material  projected  in 
various  directions  among  our  work-people,  it  is  a  miracle  that  many 
more  were  not  sacrificed,  I  am  glad  to  say,  the  injury  (which  will  not 
exceed  £200  or  £300)  is  entirely  among  machinery  not  in  present  use, 
and  will,  therefore,  not  prevent  our  workmen  following  their  usual 
avocations."  Glasgow  Prac.  Mec.  &  Eng.  Mag. 


On  the  Iron  Manufaciucrt  of  Great  Britain. 

Mr.  G.  R.  Porter  (of  the  Board  of  Trade)  presented  an  elaborate 
report  on  this  subject  to  the  late  meeting  of  the  British  Association, 
which  he  had  prepared  af  their  request.  Having  called  attention  to 
the  enormous  demand  for  iron  consequent  on  the  general  and  simul- 
taneous construction  of  railways  in  England,  on  the  Continent,  and  in 
India,  he  said  it  was  important  to  consider  how  that  demand  may  be 
met,  and  also  how,  on  the  cessation  of  that  demand,  which  must  be 
temporary  to  a  great  extent,  the  ruinous  depreciation  of  capital  and 
suspension  of  employment,  consequent  on  the  change,  may  be  averted. 
In  1788,  the  whole  quantity  of  pig-iron  made  in  England  and  Wales, 
amounted  to  no  more  than  61,300  tons;  of  which  48,200  were  made 
with  coke  of  pit-coal,  and  13,100  from  charcoal ;  in  the  same  year,  the 
amount  raised  in  Scotland  was  7000  tons.  In  1796,  the  quantity, ow- 
ing to  Walt's  improvement  of  ihe  steam  engine,  was  nearly  double, 
being — 

England  and  Wales,  .  .        108,993  tons. 

Scotland,     .  .  .  16,086    " 

Total,  .         125,079  tons. 

Ten  years  later — viz.  in  1806 — when  it  was  proposed  to  tax  the  pro- 
duction of  iron,  an  inquiry  was  made,  and  the  production  was  found 
to  have  more  than  doubled  in  this  decennial  period,  being — 
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England  and  Wales,  .  .        234,966  tons. 

Scotland,     .  .  .  23,240    « 


Total,  .         258,807  tons. 

In  1,823,  the  quantity  had  risen  to  482,066  tons;  and  in  1830,  it  was 
further  increased  to  678,417  tons.  But  since  1830,  in  consequence  of 
the  introduction  of  the  hot-blast  by  Mr.  Neilson,  of  Glasgow,  rapid 
improvements  have  been  made,  and  a  most  important  saving  of  fuel 
effected.  The  results  were  thus  stated : — In  1829,  using  coke  and 
cold  air,  each  ton  of  iron  required  for  its  production  8  tons  1  cwt.  1  qr. 
of  coal.  In  1830,  using  coke  and  heated  air,  each  ton  of  iron  consumed 
in  its  production  5  tons  3  cwt.  1  qr.  of  coal.  In  1833,  using  raw  coal 
and  heated  air,  each  ton  of  iron  consumed  in  its  production  2  tons  5 
cwts.  I  qr.  of  coal.  The  saving  in  fuel  is  thus  seen  to  amount  to  72 
per  cent. ;  and,  in  Scotland,  the  production  of  iron  has  risen  from  37,- 
500  tons  in  1830  to  nearly  500,000  tons  in  the  last  12  months.  There 
exists  a  prejudice  against  the  hot-blast  iron  which  is  gradually  abating ; 
and  a  similar  prejudice  long  prevented  the  use  of  the  black-band  ore, 
the  value  of  which  was  discovered  by  Mr.  Mushett,  so  far  back  as  1801. 
In  1836,every  iron-work  in  Great  Britain  was  visited  byM.  F.  Le  Play, 
chief  engineer  to  the  Paris  Board  of  Works ;  and  he  estimated  the 
amount  produced  that  year  at  1,000,000  of  tons.  In  1840,  Mr.  Jessop 
found  that  there  were  402  furnaces  in  England  and  Wales,  in  which 
82,  or  one  in  5,  were  out  of  blast ;  and  out  of  70  furnaces  6,  or  1  in  1 1, 
were  out  of  blast.  The  quantity  of  iron  made,  in  1840,  was  1,343,300 
tons;  but,  in  consequence  of  the  commercial  depressions,  this  fell  to 
1,046,428  tons  in  1842,  being  a  depreciation  of  22  per  cent.  He  next 
directed  attention  to  the  effect  of  railways  on  the  price  of  iron.  In 
1836  and  1837,  Parliament  passed  77  railway  bills,  of  which  44  were 
for  new  lines,  and  the  aggregate  of  extent  akout  1200  miles,  requiring 
a  production  of  more  than  500,000  tons  of  iron.  The  price  of  bar  iron 
which  had  been  ^66  10s.  per  ton  in  1834,  rose  to  £7  10s  in  1835,  and 
in  1836  tojeil;butin  1837,  the  railway  speculation  had  so  far  subsided, 
that  only  15  Acts  for  new  lines  were  passed  from  1838  to  1843,  the 
orice  of  iron  fell  more  rapidly  than  it  had  risen,  and,during  this  period, 
iron  could  be  sold  with  difficulty  at  less  than  half  the  price  it  com- 
manded in  1836.  The  average  price  of  iron  at  Glasgow,  in  1844,  was 
£2  5s.  6d.  per  ton  ;  in  March,  1845,  it  rose  to  £5 ;  and  in  May  to  £5 
10s.;  this  rise  in  price  of  1 75  per  cent,  gave  such  stimulus  to  production, 
that  the  make  of  pigiron,  in  Scotland,  for  the  first  six  months  of  this 
year,  was  260,000  tons,  or  at  the  rate  of  520,000  tons  per  annum  :  the 
production  having  been  doubled  since  1840.  It  is  the  opinion  of  the 
iron-masters  that,  since  1840,  nearly  all  the  increased  production  of 
iron  in  the  kingdom  has  been  drawn  from  Scotland.  It  appears  that 
the  demand, created  by  the  new  railways,  has  stimulated  every  estab- 
lishment to  its  utmost  limits  of  production.  But,  in  order  to  add 
materially  to  the  make  of  iron, a  great  many  circumstances  must  concur. 
One  of  the  chief  difficulties  arises  from  the  workmen :  skill  is  necessary, 
and  the  number  of  those  properly  trained  is  so  limited,  that  they  make 
demands  for  an  enormous  and  disproportionate  increase  of  wages  on 
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the  first  appearance  of  prosperity.    Thus  the  cost  of  prodaction  seems 
to  have  more  than  kept  pace  with  the  rise  of  price.    From  this,  com- 
bined, perhaps,  with  other  causes,  the  amount  of  production  in  England, 
for  1S45,  was  only  917,500  tons,  being  238,000  tons  less  than  the 
production  of  1840.    From  comparing  several  returns,  it  is  clear  that 
we  have  no  reason  to  dread  a  failure  of  material — some  valuable  and 
extensive  fields  of  black-band  ore  having  been  recently  discovered  in 
Wales ;  but  it  seems  not  improbable  that  the  Staffordshire  iron- works 
will  soon  experience  a  deficient  supply  of  coal.    A  new  source  of 
supply  has  been  found  in  the  refuse  and  waste  of  the  lead  mines  of 
Weardale.    The  rider  of  the  lead  ore  is  a  true  carbonate  of  iron, 
yielding  from  25  to  40  per  cent.    A  small  blast  furnace  has  been 
erected  at  Stanhope,  for  smelting  this  rider,  and  pig-iron  of  a  strong 
and  excellent  quality  has  been  produced.     In  consequence  of  this 
success,  the  company  has  commenced  the  erection  of  very  extensive 
smelting  works,  near  Walsingham.    The  difficulty  then  arises  in  the 
supply  of  labor.     It  is  hopeless  to  stimulate  the  exertions  of  the  persons 
already  employed.    They  are  naturally  ready  enough  to  exact  higher 
rates  of  wages  when  the  demand  for  their  labor  becomes  more  urgent ; 
but,  succeeding  in  this,  they  prefer  to  obtain  the  same  amount  of 
earnings,  with  higher  rates  of  wages,  to  the  security  of  greater  gains 
by  the  exertions  of  even  the  same  amount  of  toil ;  so  that  a  greater 
urgency  on  the  demand  may  be,  and  frequently  is,  accompanied  by  a 
lessened  production.    During  the  period  of  depression,  the  low  price 
of  iron  led  to  its  being  extensively  applied  to  various  purposes  of 
construction  in  civil  and  naval  architecture.    On  the  subject  of  iron 
ships,  Mr.  Porter  entered  into  some  calculations  to  show  their  economy; 
but  the  subject  will  be  found  more  fully  discussed  in  our  report  of  the 
paper  read  by  Mr.  Fairbairn  before  the  meeting  of  the  British  Asso- 
ciation in  Glasgow,  in  1840.     Up  to  the  beginning  of  the  present 
century,  nearly  two-fifths  of  all  the  iron  used  in  this  kingdom  was 
imported  from  the  north  of  Europe;  but,  in  1806,  this  proportion  had 
fallen  to  one-eighth,  and  foreign  iron  is  now  only  imported  for  the 
manufacture  of  steel.     Our  exports,  on  the  contrary,  have  so  increased 
as  to  become  an  object  of  national  importance. — 

In  1827  we  exported  92,313  tons,  declared  value       £1,215,561. 
In  1845      «         «      351,278      «         «         •«         «         3,501,895. 

The  increase  of  our  exports  appears  to  be  contingent  on  a  reduction 
of  price,  and  must,  therefore,  be  materially  afiected  by  variations  in 
the  cost  of  production.  Should  the  new  railways  stimulate  a  much 
larger  production  of  iron,  the  quantity  produced  will  greatly  exceed 
the  demand  so  soon  as  those  railways  are  completed  ;  and  thon  prices 
will  fall,  perhaps,  to  a  lower  point  than  has  ever  yet  been  witnessed. 
This  will,  probably,  cause  iron  to  be  applied  to  many  new  purposes, 
and  particularly  to  the  construction  of  ships,  fire-proof  houses,  and 
frame-work  houses  for  export  to  new  settlements.  All  this,  however, 
must  be  the  work  of  time ;  and  it  seems  but  too  probable  that,  in  the 
meanwhile,  our  iron-masters  will  have  to  undergo  a  somewhat  length- 
ened season  of  adversity — for  the  enduring  of  which  they  are,  in  a 
measure,  prepared,  from  former  experience.  Min.  Jour. 
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Extract  ffom  Observations  on  the  T^des,  deduced  from  Tidal  Ob^ 
servations  made  in  Plymouth  Dockyard^  from,  •^iugust,  1831,  to 
Septembery  1833. 

When  the  writer  began  his  paper  on  the  tides  in  1832,  he  had  a  self- 
registering  tide-gauge  set  up  in  Plymouth  Dockyard,  by  means  of 
which  tide  observations  might  be  obtained  with  tolerable  accuracy. 
He  had  noticed,  when  serving  in  the  Mediterranean  Sea,  that  fine 
settled  weather,  a  high  barometer,  and  a  low  sea-level,  were  attendant 
circumstances;  and  he  ascribed  the  fluctuations  in  the  level  of  the  Med- 
iterranean to  fluctuations  in  the  pressure  of  the  atmosphere.  It  was 
considered  that  changes  in  the  water's  surface,  arising  from  fluctua- 
tions in  atmospheric  pressure,  might  be  disentangled  from  tidal  obser- 
vations, provided  the  correct  sea  level  could  be  found.  This  was  a  sub- 
ject on  which  there  were  doubts.  It  was  considered  by  Newton, 
Lalande,  and  others,  that  the  natural  level  of  the  sea  was  at  a  point 
two-thirds  below  high-water  mark,  and  one-third  above  low-water 
mark  at  spring  tides;  but  the  height  of  spring  tides  diflfering  among 
themselves,  it  is  evident  that  each  would  give  a  difierent  sea  levels  and 
all  could  not  be  correct.  The  writer,  from  some  rough  observations 
he  had  made,  considered  it  more  than  probable  that  every  tide  ranged 
as  much  above  as  below  the  medium  level  of  the  sea.  The  tide- 
gauge  was  principally  intended  to  determine  these  important  points. 
We  have  already  premised  that  the  waters  of  the  ocean  would  assume 
a  permanent  curvature,  and  their  surface  would  preserve  a  constant 
height,  unless  acted  on  by  external  forces ;  but  the  surface  of  the  sea 
being  raised  by  the  moon's  attraction  when  in  the  meridian,  and  de- 
pressed by  her  when  in  the  horizon,  it  was  considered  that  these  ele- 
vations and  depressions  might  be  equal,  like  the  elevations  and  de- 
pressions of  ordinary  waves.  On  the  principle,  too,  that  action  and 
re-action  are  equal  and  opposite,  the  waters  of  the  ocean,  when  drawn 
upwards  by  any  force,  should  descend  below  their  medium  level  when 
that  force  ceased  to  act.  Now  a  careful  discussion  of  about  2400  tide 
observations  made  in  Plymouth  Dockyard,  between  1831  and  1833, 
has  fully  established  the  important  fact  that  the  surface  of  the  sea 
at  Plymouth  is  at  half-flood  or  half-ebb  always  at  the  same  height, 
whether  at  spring-tides  or  neap-tides,  and  that  every  tide  ranges  as 
much  above  as  it  falls  below  the  half-tide  mark,  which  is  a  Jixed 
pointy  and  may  be  looked  upon  as  that  height  which  the  waters  of 
the  ocean  would  assume  if  not  acted  on  by  solar  or  lunar  influence. 

The  Lords  Commissioners  of  the  Admiralty  having  communicated 
to  the  Royal  Society  a  series  of  tide  observations  made  in  the  Royal 
Dockyards  of  Portsmouth,  Plymouth,  and  Sheerness,  in  the  years 
1831,  1832,  and  1833,  the  president  and  council  caused  them  to  be 
printed,  and,  through  the  kindness  of  a  friend,  I  was  furnished  with 
a  copy.  It  appears,  by  an  examination  of  these  tide  observations, 
that  the  same  law  obtains  at  Portsmouth  and  Sheerness,  and  that  the 
medium  sea-level  is  subject  to  slight  changes  from  atmospherical  agen- 
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cies,  which  have  not  been  registered  in  the  tidal  observations  already 
alluded  to. 

In  connexion  with  this  subject,  it  may  be  noticed  that  about  the  year 
1792,  Mr.  Graeme  Spence,  a  marine  surveyor,  was  employed  by  gov- 
ernment in  surveying  the  Scilly  Islands ;  he  was  directed  to  pay  parti- 
cular attention  to  the  tides  among  these  islands ;  he  accordingly  made 
and  recorded  a  vast  number  of  tidal  observations,  which,  being  ar- 
ranged in  a  tabular  form,  were  printed  by  order  of  the  Admiralty  for 
the  use  of  the  Royal  Navy.     JMr.  Spence   appears  to  have    been  a 
very  correct  observer  of  natural  phenomena :  he  set  up  tide-gauges 
in  the  different  sounds  and  channels  among  the  Scilly  islands  for  the 
purpose  of  ascertaining  the  rise  and  fall  of  the  water  for  every  hour 
during  the  ebbing  and  flowing  of  extraordinary,  ordinary,  and  neap 
tides  throughout  the  year ;  from  the  observations  he  has  left  us,  it  ap- 
pears that  in  every  sound  of  Scilly,  there  is  alxoays  the  same  depth  of 
water  at  half-flood,  or  half-ebb,  and  that  every  tide,  whether  spring 
or  neapy  rises  as  much  above  as  it  falls  below  the  half-tide  level.     It 
does  not  appear  that  Mr.  Spence  noticed  this  interesting  circumstance, 
inasmuch  as  no  mention  is  made  of  it  in  the  work  itself;  and  it  was 
in  October,  1836,  that  the  writer  of  this  article,  in  looking  into  Mr. 
Spence's  tables,  discovered  proofs  so  corroborative  of  his  own  obser- 
vations.    Let  us  pause  to  inquire  what  advantages  may  be  derived 
from  a  knowledge  of  the  fact,  that  there  is  a  point  and  a  time  of  every 
tide,  when  the  surface  of  the  sea  is  at  the  same  height.    In  the  first 
place,  any  addition  to  our  stock  of  knowledge  enables  us  to  extend 
our  inquiries,  and  to  explain  many  apparent  anomalies  in  a  satisfac- 
tory way. 

The  natural  level  of  the  sea  being  once  known,  we  are  enabled  by 
means  of  tide  observations  to  ascertain  how  much  the  surface  may  be 
raised  by  particular  winds.  We  obtain  a  zero  from  which  to  com- 
pute the  height  of  objects  on  land,  and  the  depths  of  soundings  at  sea. 
We  obtain  a  point  where  the  mean  pressure  of  the  atmosphere  should 
be  measured;  where  the  oscillation  of  pendulums  should  be  counted, 
in  order  to  compare  the  force  of  gravity  in  diSerent  parts  of  the  world. 
The  medium  level  of  the  sea  being  known,  under  the  mean  pressure 
of  the  atmosphere,  we  are  enabled  to  determine  in  what  proportion 
the  surface  of  the  sea  should  rise  when  the  mercury  descends  in  the 
barometer,  and  vice  versa  ;  and,  finally,  when  the  weight  of  the  su- 
perincumbent column  of  air  is  known,  the  force  and  direction  of  the 
wind  given,  we  can  predict  the  actual  height  of  future  tides.  Ex. 
gratid:  The  range  of  an  equinoctial  spring  tide  at  Plymouth,  may 
be  19  feet  6  inches  ;  this  may  happen  when  the  barometer  is  as  low 
as  28:  and  when  the  barometer  is  very  low  a  gale  of  wind  may  blow 
from  the  south.  Now  a  gale  of  wind  from  the  south  will  raise  the 
water  8  inches  in  Hamoaze — ^.suddenidiW  of  the  barometer  ■■2  inches 
will  be  accompanied  by  a  rise  of  the  water's  surfacewd  feet  4  inches, 
so  that  the  natural  sea  level  would  be  raised  4  feet.  If  to  this  be  ad- 
ded half  the  range  of  the  tide  as  resulting  from  solar  and  lunar  at- 

\9h 
traction,  we  shall  have  4  feet  +-— b-IS  feet  9  inches  as  the  height 
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to  which  (he  waters  would  be  raised  above  their  medium  level  under 
the  conditions  assumed ;  namely,  25  feet  \\h  inches  at  the  entrance  of 
the  North  Dock  in  Plymouth  yard.  Now  this  is  about  the  height 
which  the  tide  reached  in  the  storm  of  November,  1824.  Engineers 
should  understand  these  matters  before  they  determine  the  height  of 
sea  walls  and  other  barriers  erected  to  keep  out  the  tides  !  ! 

If  it  be  known  that  there  is  a  certain  depth  of  water  over  any  shoal 
at  half  tide,  a  pilot  may  be  sure  of  finding  the  samedeplh  at  every  other 
half  tide  under  similar  circumstances.  For  example,  spring  tides  near 
the  mouth  of  the  Thames  rise  18  feet,  and  ordinary  neaps  about  9 
feet;  and  since  there  is  about  12  feet  water  over  the  flats  between  the 
Queen's  and  Nob  channels  at  low  water  spring  tides,  there  will  be 
21  feet  at  half  flood :  and  since  the  water  is  always  at  the  same  height 
at  half  tide,  there  will  be  21  feet  over  the  flats  at  half  flood  or  half 
ebb  during  neap  tides  also.  If  the  range  of  a  neap  tide  be  only  9 
feet,  there  would  be  21 — Jw  16)  feet  over  the  flats  at  low  water  ue9.p 
tides.  These  reasonings  apply  on  every  coast y  and  all  pilots  ought  to 
know  them;  but  few  indeed  seem  to  be  sensible  of  the  important  fact, 
that  in  all  harbors  and  channels,  and  over  all  shoals,  there  is  an  equal 
depth  of  water  at  every  half  tide,  when  the  atmosphere  is  in  its  or- 
dinary state.  LoD.  Mec.  Mag. 


On  the  Origin  of  the  Coal  qf  Silesia^  by  Prof  Goepfert,  of  Breslau. 

This  paper  was  an  abstract  of  an  essay  which  received  the  prize 
offered  by  the  Society  of  Sciences  of  Holland,  at  Haerlem,  in  1844. 
Prof.  Goeppert  remarks,  that  hitherto  few  well-preserved  plants  had 
been  obtained  from  the  coal  itself,  but  its  composition  had  been  inferred 
from  the  plants  which  lie  in  the  associated  shales.  In  the  coal-fields 
of  Upper  and  Lower  Silesia,  which  yield  four  millions  of  tons  a-year, 
he  had  met  with  extensive  layers,  in  which  the  plants  were  so  well 
preserved,  that  he  could  distinguish  coal  formed  from  Sigillariae  from 
that  formed  by  Araucarise  or  Lepidodendra.  In  most  instances  the 
bark  alone  was  preserved — the  specimens  being  flattened ;  but  the 
Araucarise,  being  much  harder  than  the  rest,  often  retained  their 
woody  tissue  and  medullary  rays.  The  species,  80  in  number,  were 
found  to  be  difierently  grouped  in  the  various  coal  strata,  and  also 
under  different  conditions ;  and  this,  with  the  delicate  preservation  of 
the  ferns,  the  multitude  of  upright  stems,  of  which  200  have  already 
been  observed,  and  the  uniform  thickness  of  the  strata  over  a  space 
of  many  miles,  are  considered  by  the  author  a  proof  of  tranquil  depo- 
sition on  the  present  localities.  The  Silesian  coal  strata  are  from  30 
to  60  feet  thick;  a  larger  portionof  which  M.  Goeppert  supposes  to  have 
accumulated  after  the  manner  of /^ea/,— during  the  lapse  of  time. 
He  has  ascertained  that,  by  keeping  vegetables  in  boiling  water  for 
three  months  or  a  year,  they  are  converted  into  brown  coal  (lignite) ^ 
and,  by  the  addition  of  a  small  quantity  of  sulphate  of  iron,  a  salt 
which  occurs  commonly  in  coal,  acquire,  at  last,  a  totally  black,  coal- 
like condition. — Sir  R.  I.  Mubchison  expressed  his  readiness  to  receive 
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this  explanation  for  the  origin  of  many  extensive  coal  strata.  There 
were  other  large  coal-fields  to  which  the  explanation  would  not  apply 
at  ally — the  materials  having  certainly  been  drifted  to  a  distance  by 
currents  of  water. — Mr.  J.  Phillips  remarked,  that  although  even 
fragments  of  coal-plants  were  uncommon  in  the  coal  of  fingland,  yet, 
with  the  aid  of  the  microscope,  coniferous  tissue  might  be  detected 
in  much  of  the  fibrous  coal,  which  difleredonly  in  being  lessbituminons 
than  the  rest.  In  the  ashes  of  coal,  siliceous  casts  of  vegetable  tissue 
were  always  to  be  found ;  and  Mr.  Bowerbank  had  detected  traces  of 
structure  on  the  fractured  surfaces  of  ordinary  solid  coal. —  Trans, 
Brit,  ^swc.  Athenaeum. 


Process  qf  Coating  Iron  and  Zinc  with  Copper^  without  Cyanurei 

of  Potassium. 

The  great  advantages  which  would  arise  from  perfecting  a  plan, 
whereby  the  easily  oxidisable  metals,  such  as  iron  and  zinc,  could  be 
coated  with  copper  at  a  cheap  rate,  induced  Messrs.  Eisner  &  Philip, 
of  Berlin,  to  undertake  a  series  of  experiments,  to  ascertain  if  such 
could  not  be  effected  more  economically  than  by  employing  the  cyan- 
uret  of  potassium,  and  in  this  they  have  been  successful.  For  coat- 
ing iron  the  article  must  be  well  cleaned  in  rain,  or  soft  water,  and 
rubbed,  before  immersing  it  in  the  solution,  which  may  be  either 
chloride  of  potassium,  chloride  of  sodium,  with  a  little  caustic  am- 
monia added,  or  tartrate  of  potash,  with  a  small  portion  of  carbonate 
of  potash.  At  the  extremity  of  the  wire,  in  connexion  with  the  cop- 
per, or  negative  pole  of  the  battery,  is  fixed  a  thin  flattened  copper 
plate,  and  the  article  to  be  coated  is  attached  to  the  wire  from  the 
zinc,  or  positive  pole,  and  both  are  then  immersed  in  the  exciting 
solution,  the  copper  plate  only  partially.  The  liquid  should  be  kept 
at  a  temperature  from  15°  to  20*^  centigrade,  and  the  success  of  the 
operation  depends  greatly  on  the  strength  and  uniformity  of  the  gal- 
vanic current.  When  the  chlorides  are  employed,  the  coating  is  of  a 
dark  natural  copper  color ;  and  with  tartrate  of  potash,  it  assumes  a 
red  tinge,  similar  to  the  red  oxide  of  copper.  When  sufficiently  cov- 
ered, the  article  is  rubbed  in  sawdust,  and  exposed  to  a  current  of 
warm  air  to  dry, — when  it  will  take  a  fine  polish,  and  resist  all  at- 
mospheric influence.  In  coating  zinc  with  copper,  the  same  general 
principles  will  apply  as  for  iron — only  observing  that,  in  proportion 
to  the  size  of  the  article,  the  galvanic  current  must  be  less  powerful 
for  zinc.  The  surfaces  must  be  perfectly  smooth,  and  for  this  reason 
it  is  well  to  rub  them  thoroughly  with  fine  sand,  and  polish  with  a 
brush..  Tartrate  of  potash  is  the  best  existing  liquid  for  coating  zinc. 
By  very  simple  means,  large  articles  in  iron  and  zinc  may  be  coated 
with  copper  by  the  above  cheap  chemical  solutions,  which  could  not, 
at  any  former  period,  be  effected  from  the  high  price  of  the  cyanuret 
of  potassium.  Min.  Jour. 
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Report  oftht  Commissioners  appointed  by  the  Legislature  of  the 
State  of  New  Yorky  by  the  Act  of  May  \\y  1846,  to  locate  certain 
portions  qfthe  New  York  and  Erie  Railroad^  made  A?  theLegis- 
laturcy  January  14, 1847. 

To  THB  LSOISLATURE  OF  THB  StAT£  Of  NbW  YoRK  : 

The  Commissioners  appointed  by  ^  An  Act  to  amend  an  Act  enti- 
tled <An  Act  in  relation  to  the  construction  of  the  New  York  and  Erie 
Railroad/  passed  May  11th,  1846,  and  for  other  purposes/'  respect* 
fully  present  the  following  Repost: — 

The  fifth  and  sixth  sections  of  the  Act  direct  that  the  Commissioners 
shall  proceed  to*  adjudge  and  determine,  whether,  in  their  opinion,'  a 
^practicable  interior  line  or  route  exfsts,  upon  which  the  Comipany  can 
construct  their  railroad,  without  great  prejudice  to  the  public  interest 
of  the  State,  and  the  interest  of  the  citizens  collectively  considered, 
who  will  be  affected  by  the  construction  and  location  of  the  road/ 

The  seventh  section  of  the  Act  directs  that,  in  determining  the 
question  whether  such  routes  exist,  the  Commissioners  shall  take  seve- 
ral matters  into  consideration,  among  which  is  a  comparison  of  grades, 
elevations  and  depressions,  and  curvatures,  on  tl^  line  or  track  of 
such  railroad,  in  other  counties  east  and  west  of  Sullivan  county. 

It  was  urged,  on  the  part  of  the  friends  of  the  interior  route,  that, 
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ciiider  the  Act,  the  Commissioners  had  only  to  determine,  as  an  ab- 
stract and  independent  fact,  whether  a  practicable  interior  line  or 
route  existed  upon  which  a  road  could  be  constructed  without  great 
prejudice  to  the  public  interest,  and  that,  in  coming  to  such  determina- 
tion, the  Commissioners  were  not  authorized  to  compare  it  with  any 
other  line  or  route,  or  to  survey  any  other  route  with  a  view  to  such 
comparison. 

If  such  a  narrow  construction  of  the  Act  were  to  prevail,  it  is  very 
apparent  thai  the  Commissioners  would  have  nothmg  to  do  but  to 
establish  the  interior  routes,  as  it  is  quite  evident  such  routes  are  prac- 
ticable ;  that  it  is  possible  to  construct  a  railroad  thereon,  and  that 
such  railroad,  instituting  no  comparison  with  anj/  other  line,  can  be 
constructed  without  great  prejudice  to  the  public  interest.  But  these 
facts  were  as  clear  to  the  Legislature,  who  enacted  the  law,  as  they 
are  to  .the  Commissioners,  who  act  under  it.  They  were  perfectly 
obvious  from  the  surveys,  reports,and  estimates  before  the  Legislature; 
apd  if  the  Iiegislature  entertained  the  views  pre-supposed  by  such 
construction,  they  would  have  simply  directed  the  construction  of  the 
road,  without  any  useless  reference  to  Commissioners. 

It  seemed  to  the  Commissioners  further  quite  evident,  that  whether 
the  interior  lines  were  practicable,  and  afforded  routes  for  the  con- 
struction of  a  railroad,  without  great  prejudice  to  the  public  interest, 
was  not  a  question  of  mere  abstract  practicability  and  freedom  from 
injury,  but  was  necessarily  comparative.  The  Commissioners  could 
not  adjudicate  as  to  the  matters  which  they  were  required  by  the  Act 
to  adjudicate,  without  comparing  the  interior  routes  with  some  other 
routes,  and  from  the  comparison  make  the  determination.  The  Act, 
in  the  estimation  of  the  Commissioners,  clearly  contemplated  such 
coinparison,  as  a  preliminary  to  the  adjudication ;  and  it  was  to  them 
as  clear,  that  the  comparison  should  be  made  between  the  interior 
routes,  and  the  routes  through  Pennsylvania.  The  application  of  the 
Company  for  leave  to  construct  a  portion  of  their  road  in  Pennsylva- 
nia, which  was  followed  by  the  law  under  which  the  Commissionars 
acted,  and  from  the  provisions  of  said  law,  clearly  indicated  the  pro- 
priety of  making  such  a  comparison  of  routes. 

It  is  believed  that  the  Commissioners  were  unanimous  in  the  opin- 
ion, that  as  an  abstract  question,  practicable  interior  lines  did  exist 
upon  which  a  railroad  could  be  constructed ;  and  also,  in  the  opinion 
that  it  was  proper,  in  making  an  adjudication,  to  compare  the  interior 
lines  or  routes  with  the  Pennsylvania  routes,  both  of  which  had  been 
caused  by  the  Commissioners  to  be  surveyed,  and  estimates  of  cost 
made«  It  was  found,  as  the  result  of  such  surveys  and  estimates,  that 
the  grades  of  the  interior  routes  were  as  favorable  as  they  were  sup^ 
posed  to  be  when  the  Act  was  passed,  and  that  the  expense  of  con- 
straction  of  the  Pennsylvania  route  would  be  about  a  half  a  million 
of  dollars  more  than  upon  the  interior  routes. 

It  is  believed  that  the  Commissioners  were  unanimously  of  the 
opinion  that  the  Pennsylvania  routes,  though  constructed  at  a  greater 
cost,  and  paying  010,000  aimually  as  a  tax  to  the  State  of  Pennsyl- 
vania, considered  solely  in  view  of  the  natural  advantages  of  the  two 
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routes,  would  yet,  from  the  much  more  favorable  character  of  the 
grades,  be  the  preferable  route  for  the  Company  to  adopt,  and  for  the 
public  to  employ. 

The  evident  purpose  of  appointing  the  Commissioners  was,  that 
they  should  obtain  the  facts  accurately^  compare  the  merits  of  the  two 
routes  candidly,  and  determine  upon  the  interior  routes,  unless  the 
merits  of  the  Pennsylvania  routes  greatly  preponderated.  If  the  sur- 
veys of  the  interior  routes  should  prove  to  be  more  favorable  than  the 
surveys  of  the  same  routes  previously  before  the  Legislature,  it  does 
not  therefore  follow,  necessarily,  that  the  interior  routes  should  now 
be  adopted.  If  that  had  been  intended  as  a  necessary  consequence 
of  such  favorable  results  of  the  surveys,  the  Legislature  would  have 
so  said.  If  the  grades  in  the  counties  east  and  west  of  Sullivan,  are 
steeper  than  the  grades  on  the  interior  routes  through  Sullivan,  it  does 
not  therefore  necessarily  follow,  that  such  interior  route  should  be 
adopted.  The  Legislature  have  not  so  directed.  The  more  favorable 
grades  shown  by  the  recent  surveys,  are  facts  to  be  taken  into  consid- 
eration by  the  Commissioners,  and  to  have  their  due  influence;  bu^ 
they  are  not  to  outweigh  all  the  other  facts  of  the  case. 

The  important  question  is,  can  the  road  be  constructed  on  the  inte- 
rior routes  ^without  great  prejudice  to  the  public  interest,"  and  what, 
within  the  meaning  of  this  Act,  is  to  be  deemed  such  great  prejudice, 
as,  when  compared  with  the  advantages  of  a  more  favorable  location, 
to  forbid  the  construction  on  the  interior  routes.  The  interests  of  the 
citizens,  who  are  to  be  affected  by  the  location  of  the  railroad,  col- 
lectively considered,  are  to  be  taken  into  the  account  in  making  up 
the  estimate  of  prejudice  to  such  interests. 

The  interests  of  all  the  citizens  living  upon  the  line  of  the  road,  or 
within  the  vicinity  of  the  line  of  the  road,  or  whose  property  will  be 
transported  to  market  by  means  of  the  road,  or  who  will  be  Interested 
ia  the  traffic  of  the  road,' will  be  affected  by  its  location  andconstrue- 
tion. 

Having  submitted  the  preceding  remarks,  on  the  duties  devolved 
by  the  Act,  the  Commissioners  proceed  to  give  a  statement  of  their 
investigations  and  conclusions  under  it. 

At  a  meeting  of  the  Commissioners  held  on  the  26th  of  May,  two 
engineers  were  appointed ;  one  to  make  the  surveys  and  estimates 
required  oh  the  routes  between  the  summit  of  the  Shawangunk  ridge 
and  Deposit ;  and  the  other  for  the  routes  between  Deposit  and  a  point 
one  mile  westerly  of  the  village  of  Binghampton.  Henry  Tracy,  Esq., 
was  appointed  to  the  first-mentioned  routes,  and  James  0.  Morse, 
Esq.,  to  the  last-mentioned  routes.  Those  engineers  were  both  on 
the  surveys  under  the  previous  commission;  and  they  were  directed 
to  enlarge  their  parties  for  more  full  examination. 

Under  the  views  taken  by  the  Commissiooers,  the  engineers  were 
instructed  to  survey  the  routes  that  pass  through  portions  of  the  State 
of  Pennsylvania,  on  the  Susquehanna  and  Delaware  rivers.  On  the 
2gd  of  June,  the  Commissioners  held  a  meeting  in  New  York,  with 
the  view  of  making  a  tour  over  the  districts  interested  in  the  ques- 
tions submitted  to  them,  of  obtaining  a  general  knowledge  of  the 
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country,  of  courerring  with  such  of  the  inhabitants  as  desired  to  make 
suggestions,  and  also  of  advising  with  the  engineers  as  to  the  progress 
they  had  nuide,  and  the  probable  time  when  they  would  be  able  to 
submit  the  results  of  their  surveys. 

The  Commissioners  proceeded  to  Binghampton,  and  four  of  their 
number,  Messrs.  Childs,  Wilson,  Pierson,  and  Dewey,  returned  by 
way  of  Nineveh  to  Deposit ;  thence,  via  the  Delaware  river  to  Port 
Jervis,  and  arrived  at  New  York  on  the  3d  of  July;  a  meeting  was 
there  held  by  the  Commissioaers  on  that  day,  at  which  it  was  decided 
that  a  meeting  be  held  at  the  same  place  on  the  3d  of  August;  whence 
they  would  proceed  to  Monticello,  to  Harpersville,and  Binghampton, 
to  hold  sessions  at  these  places  respec^vely,  on  the  5th|  10th,  and  I2th 
of  August,  in  order  to  hear  such  parties  as  might  have  any  matter  to 
submit  to  their  consideraiion,  in  relation  to  their  duties  under  the  Act. 
It  was  further  decided  that  public  notice  of  the  proposed  meetings 
should  be  made  in  one  of  the  newspapers  in  the  city  of  New  York, 
one  in  each  of  the.counties  of  Sullivan  and  Broome,  and  in  the  Albany 
Argus. 

On  the  3d  of  August,  the  Commissioners  met  in  New  York,  and 
thence  proceeded  to  the  places  indicated,  and  held  meetings  agreeably 
,  to  the  above-mentioned  arrangement. 

At  each  place,  the  general  result  of  the  surveys  made  by  the  engi- 
neers was  made  public,  and  all  persons  who  were  disposed  had  full 
opportunity  to  present  their  views  on  the  subjects  submitted  t<^  the 
Commissioners.  The  several  occasions  were  improved  by  friends  of 
the  different  routes,  who  entered,  in  their  discussions,  fully  into  the 
reasonings  which  they  respectively  regarded  as  favorable  to  the  routes 
they  advocated* 

General  Description  of  the  Routes  Surveyed  under  the  Hireclign  of 
the  Commissioners. 

Commencing  at  a  point  about  one  mile  westerly  of  the  village  of 
Binghampton,  and  extending  eastwardly  to  Deposit,  there  are  two 
routes ;  which,  for  distinction,  are  called,  one,  the  Nineveh,  or  interior 
route,  and  the  other,  the  Susquehanna,  or  river  route. 

The  Nineveh  route  passes  up  the  Chenango  valley  to  Port  Crane, 
near  the  mouth  of  Page  Brook,  where  the  heavy  grade  commences, 
thence  follows  Page  Brook  Valley  and  reaches  the  summit  between 
the  Chenango  and  Susquehanna  rivers,  called  the  new  Ohio  summit. 
To  reach  this  summit,  a  grade  of  65  feet  to  the  mile  is  encountered. 
The  line  then  descends  and  reaches  the  Valley  of  the  Susquehanna  at 
Nineveh.  The  line  then  ascends  by  a  maximum  grade  of  65  feet  per 
mile  to  the  Bettsburgh  summit,  which  is  the  summit  between  the 
Susquehanna  at  Nineveh  and  the  Delaware  at  Deposit.  The  line 
tlieu  descends  to  Deposit.    The  total  length  is  43*53  miles. 

The  Susquehanna  route  passes  through  the  village  of  Binghampton, 
and  continues  up  the  Valley  of  the  Susquehanna  to  near  LanesborOy 
in  the  State  of  Pennsylvania.  To  this  point  the  maximum  grade  is 
20  feet  to  the  mile.  It  then  leaves  the  Valley  of  the  Susquehanna 
and  reaches  the  Gulf  summit^or  the  summit  between  the  Susquehanna 
at  Lauesboro,  and  the  Delaware  at  Deposit.    The  maximum  grade, 
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to  reach  this  summit,  is  68  feet  per  mile.    The  line  then  descends  to 
Deposit :  the  total  length  is  39*29  miles. 

The  following  tabular  statement  shows  the  essential  character  of 
the  two  routes: — 


Maximum  grade  going  east, 
*<  "        <<      west. 

Number  of  summits, 
Length  of  line  on  which  maxl 

mum  grade  rules, 
Total  ascent  going  east, 

*<         «         «     west, 
Total  rise  and  fall, 
Minimum  radius  of  curves. 
Total  curvature,  in  degrees, 
Lfcngth  of  lines, 
Total  estimated  cost  of  grading, 

with  superstructure  on  extra 

length, 

The  maximum  grades  for  loads  moving  eastward  are  three  feet  per 
mile  greater  on  the  Susquehanna  route  than  on  the  Nineveh  route. 
The  length  of  line  on  which  maximum  grade  rules  is  nearly  twenty 
miles  less  on  the  Susquehanna  than  on  the  Nineveh  route.  The  total 
rise  eastward  is  547  feet  greatest  on  the  Nineveh  route.  The  total  as* 
cent,  for  both  east  and  west,  is  1088  feet  greatest  on  the  Nineveh  route. 
The  radius  of  minimum  curvature  is  the  most  favorable,  by  56  feet  in 
1000,  for  the  Nineveh  route.  The  total  curvature  is  882  degrees,  or 
2*45  circles,  most  favorable  for  the  Susquehanna  route.  From  Deposit, 
the  line  proceeds  down  the  valley  of  the  Delaware  river  about  40  miles, 
to  the  mouth  of  the  Callicoon  Creek.  To  this  point  it  is  common  to 
the  two  routes  between  the  mouth  of  the  Callicoon  Creek  and  the 
summit  of  the  Shawangunk  ridge,  in  Orange  county. 

The  two  routes  between  the  points  last  mentioned,  for  the  purpose 
of  distinction,  we  call,  one,  the  Sullivan  county,  or  interior  route, 
and  the  other,  the  Delaware  river,  or  southern  route. 

The  Sullivan  county,  or  interior  route,  follows  up  the  valley  of  the 
Callicoon  Creek,  thence  crossing  to  the  Mongaup  and  Neversink  rivers, 
and  over  the  dividing  ridge,  between  the  latter  and  the  head  waters 
of  the  Sandberg  Creek,  which  it  follows  several  miles,  and  thence  by 
the  Mamakating  valley  to  the  village  of  Wurtsboro.  The  distance 
from  the  mouth  of  the  Callicoon  to  Wurtsboro  is  52*58  miles.  There 
are  several  different  rates  of  ascending  grade  going  eastward,  the 
maximum  of  which  is  45  feet  per  mile.  From  Wurtsboro,  the  line 
begins  to  ascend  the  north-western  slope  of  the  Shawangunk  moun^* 
tain,  and  reaches  the  point  of  junction  at  the  summit  gap  in  a  distance 
of  8-56  miles,  with  a  maximum  grade  of  45  feet  per  mile. 

The  Delaware  river  route  continues  down  the  valley  of  the  Dela- 
ware river,  from  the  point  of  divergence  at  the  mouth  of  Callicoon 
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Creek.  It  occupies  the  New  York  side  of  the  Delaware  river  for 
2023  miles,  and  then  crosses  it  to  the  Pennsylvania  side,  and  follows 
that  side  about  27  miles,  where  it  re-crosses,  and  thence  continues  ou 
the  New  York  side  to  Port  Jervis.  The  distance  from  the  mouth  of 
the  Callicoon  Creek  to  this  place  is  48-97  miles;  the  line  then  leaves 
the  valley  of  the  Delaware,  crosses  the  table  land  and  the  valley  of 
the  Neversink,  and  ascends  the  north-western  slope  of  the  Sha wan- 
gunk  mountain,  reaching  the  summit  gap  in  a  distance  of  9*56  miles. 
The  grade  going  east  from  the  Callicoon  to  Port  Jervis,  is  either  level 
or  descending:  and  from  Port  Jervis  to  the  summit  of  the  Sha wan- 
gunk,  the  maximum  grade  is  50  feet  per  mile. 

The  following  tabular  statement  shows  the  essential  character  of 
the  two  routes: — 


Delaware  River 

Sallivan  Coqnty,  or 
lolerior  Itoote. 

Route. 

Maximum  grade  ascending  east, 

*50  feet  per  mile, 

45  ft.  per  mile, 

«           «           "        west, 

15  «          « 

t57     «     « 

Number  of  summits, 

1 

5 

Total  ascent,  east, 

•454  feet. 

1187  feet. 

*<        «       west, 

316   « 

1049    « 

<<    -ascent  and  descent, 

770  «' 

2236    « 

•*    length  of  line  on   which 

maximum  grade  rules. 

9*56  miles. 

6M4  miles. 

Minimum  radius  of  curves. 

1200  feet. 

955  feet. 

Total  curvature. 

4588  degrees. 

7609  degrees. 

Length  of  lines. 

58-53  miles. 

61-14  miles. 

Estimated  cost  of  grading,         iSl,496,430 

f  1,094,950 

Length  from  the  mouth  of  the 

Callicoon, 

48*97  miles, 

52-58  miles. 

to  Port  Jervis, 

to  Wurisboro. 

The  maximum  grade  of  45  feet  per  mile,  rules  for  61-14  miles  ou 
the  interior  route;  and  at  50  feet  per  mile  for  9.56  miles  on  the  river 
route.  The  total  rise  and  fall  is  1466  feet  more  on  the  interior  than 
on  the  river  route :  the  minimum  radius  of  curvature  245  feet  less  fa- 
vorable ;  and  the  total  curvature  is  3021  degrees,  (equal  to  8*39  cir- 
cles,) less  favorable  on  the  interior  than  on  the  river  route. 

In  considering  the  question  of  motive  power  on  the  routes  in  ques- 
tion, it  becomes  necessary  to  understand  the  influence  of  the  adjacent 
parts  of  the  road. 

Commencing  at  the  point  near  Binghampton,  the  road,  westward 
of  that  place  for  more  than  100  miles,  has  no  grade  descending  east- 
ward of  more  than  20  feet  per  mile.  Consequently  the  trains  will 
come  to  this  point  from  the  west,  with  loads  adapted  to  a  ruling  grade 
of  20  feet  per  mile.  With  this  load  they  would  continue  on  the  Nin- 
eveh route  about  8  miles,  to  near  Port  Crane,  and  on  the  Susquehanna 
route,  23.6  miles,  to  near  Lanesboro,  in  Pennsylvania. 

*  Tbig  applies  only  to  the  line  from  Port  Jervia,  9-56  miles  to  the  Shawangunk 
summit,  and  the  Engiaeer,  Mr  Tracy,  states  this  irfay  be  reduced  to  45  A.  per  mile. 
t  The  Engineer,  Mt  Tracy,  says  this  may  be  reduced  to  48  feet  per  mile. 
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The  extra  power  will,  therefore,  be  ttte  amount  required  above  that 
necessary  for  a  grade  of  20  feet  per  mile.  The  two  routes  unite  again 
at  Deposit,  on  the  Delaware.  The  line  then  runs  down  the  valley 
of  the  Delaware,  as  before  observed,  40  miles,  to  the  mouth  of  Calli- 
ooon  Creek,  and  is  level,  or  slightly  descending,  eastward. 

Between  the  Shawangunk  summit  and  the  Hudson  river,  at  Pier- 
mont,  grades  of  60  feet  occur. 

If  the  Nineveh  and  Sullivan  county  lines  were  adopted,  it  would 
be  a  question  of  some  practical  importance  to  decide  whether  it  would 
not  be  best  to  make  up  the  trains  moving  east,  (the  direction  of 
greatest  load,)  to  go  through  to  the  Hudson  without  extra  power. 
This  course  would  render  the  level  grade,  of  40  miles  on  the  Dela- 
ware, of  little  importance;  but  the  inconvenience  of  changing  the 
arrangement  of  trains  for  this  distance,  would  probably  counterbalance 
the  advantage  of  doing  so.  If  the  system  of  extra  power  at  the  heavy 
grades  be  adopted  for  these  routes,  then,  extra  power  must  be  provi- 
ded to  take  a  train  due  to  a  20  feet  grade,  at  Port  Crane,  (near  the 
mouth  of  Page  Brook,)  and  carry  it  over  grades  of  65  feet  per  mile, 
for  a  distance  of  35*6  miles,  to  Deposit.  At  this  place,  a  train  due  to 
a  road  nearly  level,  will  proceed  to  the  Callicoon,  where  extra 
power  must  be  provided  to  carry  it  (over  grades  of  45  feet)  to  the 
Shawangunk  summit — the  entire  length  of  this  route.  The  same,  or 
nearly  the  same,  power  would  be  required  to  proceed  on  to  Goshen, 
and  increased,  so  as  to  adapt  it  to  a  60  feet  grade,  before  the  train 
leaves  Orange  county.  Frequent  changes  of  trains,  or  motive  power, 
will  be  attended  with  inconvenience  and  extra  expense,  and  in  prac- 
tice, the  trains  and  power  will  be  regulated  to  avoid  changes  as  much 
as  possible,  especially  if  the  road  has  only  a  single  track. 

It  will  be  a  near  approximation,  and  simplify  the  comparison,  to 
consider  the  routes  for  computation  of  motive  power,  to  terminate  for 
the  Sullivan  county,  at  Wurtsboro ;  and  for  the  Delaware  river,  at 
Port  Jervis.  ConsMering  the  ascent  from  both  these  places  to  the 
Shawangunk  summit  as  nearly  the  same,  one  45,  and  the  other  50 
feet  per  mile,  (and,  as  suggested  by  the  engineer,  the  latter  could  be 
reduced  to  45  feet,)  the  trains  may  be  made  up  at  these  places  respec- 
tively, to  proceed  over  the  ruling  grades  to  the  Hudson  river,  which 
are  higher  than  either  of  the  above.  The  train  is  then  made  up  at 
Deposit  for  a  level  road  and  for  the  interior  line;  extra  power  is  pro- 
vided to  carry  it  over  the  heavy  grades  between  the  mouth  of  the 
Callicoon  and  Wurtsboro,  or  for  a  distance  of  49  miles ;  leaving  the 
extra  length  of  the  line  to  Wurtsboro,  over  that  to  Port  Jervis,  for  a 
separate  estimate. 

This  arrangement,  for  a  basis  of  comparative  computation,  will  be 
as  favorable  for  the  interior  lines  as  can  be  adopted  ;  and  it  is  proper 
to  remark  that,  in  any  practical  arrangement  of  business,  the  Com- 
missioners are  of  the  opinion  it  would  be  found  most  simple,  efficient, 
and  not  less  economical,  to  make  up  the  train  at  Port  Crane, in  Broome 
county,  to  proceed  to  Deposit,  and  there  adapt  it  to  a  ruling  grade  of 
45  feet  per  mile,  to  be  thence  carried  to  the  Shawangunk  summit,  and 
probably  to  Goshen.    This  mode  of  computation,  however,  would 
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present  a  less  favorable  result,  as  no  benefit  would  appear  for  the  40 
miles  of  level  grade  on  the  Delaware,  above  the  Callicoon  Creek. 

It  is  important  to  this  investigation  to  know  the  power  and  the  cost 
of  working  locomotive  engines. 

The  .Commissioners  have  devoted  their  attention  to  this  subject,  and 
though  it  is  one  on  which  there  is  some  conflict  of  opinion,  the  results 
arrived  at  in  the  following  statement  are  believed  to  be  sustained  by 
the  most  extensive  experience,  where  detailed  accounts  have  been 
kept: — 

Cost  of  Motive  Power  on  Railroads^  per  Trains  per  Mile. 

1st.  Engine  men,  Firemen,  and  Station  men : — 

Baltimore  and  Ohio  railroad,  5       cents. 

Utica  and  Schenectady  <<  8  «< 

Reading  «  4-55      *• 

Boston  and  Worcester   «<  5*50      ^ 

Fitchburgh  "  7-00      «  cts. 

30-05 -f- 5—  601 

New  York  and  Erie      «  7-485 

2d.  Fuel:— 

Reading  railroad,  wood,  03-50  23-70 

Boston  &  Worcester  railroad,    »<      04-90  22-20 

Fitchburgh  «  "      04-25  14-17 

""Baltimore  &  Ohio  <<  coal,  0200    800 


New  York  and  Erie      " 

1809 

68-07+4- 17-02 

3d.  Repairs  of  Engines  and  Tenders  :— 

Reading  railroad, 
Boston  and  Worcester  railroad, 
Utica  and  Schenectady       « 
Fitchburgh                          " 
Western,  (Mass,,)                " 
•Baltimore  and  Ohio,           " 

4-90 
9-05 
7-93 
5-20 
6-50 
900 

New  York  and  Erie 

a 

8-75 

42-58 -r  6  — 7-09 

4th.  Oil  and  Cotton  waste:- 

- 

Reading  railroad, 
Boston  and  Worcester  railroad, 
Fitchburgh                         « 
•Baltimore  and  Ohio,            " 

1-74 
1-24 
1-30 
1-46 

New  York  and  Erie, 

• 

2-94 

5.744.4-   1-43 

Carried  forward,  31-55 

•Estimate  of  coal  trade  ia  1844. 
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Brought  forward,  31-55 

5th.  Interest  on  cost  of  Engines: — 

Baltimore  and  Ohio  railroad, '  3*01 

—  3-01 

6th.  Conductors  and  Brakemen: — 
Reading  railroad,        4-11 
Pilchburgh    "  6-20 

10-3l-r2-i515 

Take  63  per  cent,  for  brakemau,  (which  is 
the  ratio  on  Reading  road,)  as  conduc- 
tors should  not  be  included,  and  the  ex- 
pense for  brakeman  is  5-15  X'63«b314^ 
Do,  Baltimore  and  Ohio  railroad,  as  per 
estimate  for  coal  trade^  ■■2-40 

5-54  4- 2—   2-77 

New  York  and  Erie  jrailroad,  ■«6-52 

7th.  Repairs  of  railroad,  chargeable  to  locomotive 
and  tender:— 
1st.  Ordinary  repairs;  of  these*  one-fidh  is 
regarded  as  chargeable  to  motive  power: 
Reading  railroad,  13-66 

Boston  &  Worces'r,  railroad,  18-00 
Boston  &  Lowell  <<         13-50 

Western,  (Mass.,)        «        13-75 
Baltimore  &  Ohio,        "        18-30 

77-21  ^5-=  15-44 

and  15-444-5  —309 

2d.  Deterioration  of  iron,  not  yet  settled 
by  experience.  Half  of  this  wear  is  believed 
to  be  chargeable  to  locomotives  and  tenders, 
on  account  of  their  greater  weight.  Sup- 
pose rail  cost  27000  per  mile,  and  will  bear  " 
transpoit  of  20,000,000  tons  on  a  level  road, 
average  say  250  tons  freight  per  train,  equal 
to  80,000  trains.  The  cost  per  train  will  be 
88-75  ;  and  half  of  this  is  437 


The  weight  of  engines  in  the  cases  above 
detailed  is  not  known,  but  is  supposed  to 
average  less  than  fifteen  tons  on  their  driving 
wheels :  to  provide  cost  for  an  engine  of  20 
tons  on  driving  wheels,  would  require  an 
additional  expense ;  but  the  fuel  on  the  line 
of  road  under  consideration  would  be  less 


7-46 


Carried  forward,  44-79 
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Motive  power  brought  forward,  44f79 

expensive,  by  about  7  cents,  than  the  aver- 
age for  the  same  size  of  engine.  In  view  of 
both  considerations, it  is  believed,  a  reduction 
should  be  made  from' the  preceding  result  of, 
say,  4-79 

And  the  estimate  for  a  20  ton  engine  is        ■■  40*00 

Forty  cents  per  mile  run,  for  motive  power  with  an  engine  of  30 
tons  on  Uie  driving  wheels,  appears  to  he  about  the  cost,  as  indicated 
by  the  experience  of  the  roads  above  quoted  from. 

It  is  difficult  to  obtain  the  items  of  expense,  as  very  few  railroad 
reports  present  the  items  separately ;  and  where  they  are  given,  they 
frequently  include  expenses  for  both  freight  and  passengers.  The 
weight  of  trains  has  an  influence  on  the  cost  per  mi!e,  and  in  provid- 
ing for  power,  reference  should  be  had  to  this  circumstance.  The 
range  for  a  cord  of  wood  is  from  15  miles  to  40  miles  run,  according 
to  the  weight  of  train  and  size  of  engine. 

From  the  data  above  presented,  with  due  consideration  of  ttie  cir- 
cumstances, we  have  come  to  the  conclusion,  that  40  cents  per  mile 
run  with  a  20  ton  engine,  is  about  the  actual  cost  of  motive  power, 
including  interest,  and  renewal  of  engines  and  tenders,  and  their  pro- 
portion (according  to  the  influence  of  their  action  on  the  road,}  for 
repairs  and  maintenance  of  way. 

Calcuiatian  of  Motive  Power  required  on  Railroctds. 

Some  difference  of  opinion  exists  as  to  the  proper  data  for  this  cal- 
culation. It  is  generally  considered,  that  an  engine  in  good  order 
will  work  up  to  the  adhesion  of  its  driving  wheels.  The  main  ques- 
tion therefore  is,  as  to  the  ratio  of  this  adhesion.  In  the  most  favor- 
able state  of  the  rails,  this  ratio  mav  be  taken  at  one-sixth  the  weight  : 
but  in  many  instances,  slightly  unmvorable  circumstances  in  the  rails, 
and.the  condition  of  the  engine,  will  occur  in  the  ordinary  business  of 
the  road :  and  for  general  purposes,  a  ratio  of  one-eighth  of  the  insis- 
tent weight  is  regarded  as  most  favorable  data  for  calculating  motive 
power. 

The  friction  of  the  cars  is  another  element,  and  will  depend  on  their 
condition.  For  general  use,  8i  pounds  per  gross  ton  of  car  and  load 
is  considered  a  proper  basis. 

The  ratio  of  the  weight  of  freight  to  the  gross  weight  of  car  and 
freight  must  be  considered.  Two-thirds  is  a  common  rule  for  a  trade 
that  admits  of  regularity,  as  coal,  &c  For  a  general  business^  it  is 
believed,  the  freight  will  be  about  six-tenths  of  the  gross  load  of  cars 
and  freight. 

An  engine  of  20  tons  gross  weight,  all  resting  on  the  driving  wheels* 
is  assumed  as  the  basis  of  the  estimate — ^tender,  10  tons.  The  ele- 
ments will  therefore  bet — 

EngineaB20  tonss44,800  pounds,  ail  on  the  drivers 

Adhesion  tiB one-eighth  the  insistent  weight. 
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FrictiohaaSi  pounds  per  ton ;  this  is,  essentially,  equal  to  the  resist- 
ance of  gravitation,  on  a  rise  of  20  feet  to  the  mile.  Of  course^  for 
every  20  feet  rise  per  mile«  there  must  be  added  the  power  required 
to  move  the  train  on  a  level. 

Ratio  of  freight  to  gross  load^  as  6  is  to  10.  44,800 -f- 8 ■■  5600  lbs. 
OB  tractile  power  of  engine;  5600-i-8}aB658  tons,  gro3s  load,  exclusive 
ofengine. 

The  freight  the  engine  will  carry  on  different  planes  will  be  as  fol- 
lows:— 

658-10(tbe  tender)  x  *6Mia  grosa  tons  389  • 
(658.20)-r2-OO.lOx-6—  "  "  185-4 
(658*30)-^2-50-ll0  X '6f- 
(658•45)•f3•25-10X*6-» 
(658-48) -r  3-40-10  X  *6— 
(658-50)-r3•50«10x  6«i 
(668-60) -r  4-00-10  X  •6  — 
(658-65)^4•35-10  X  '6  — 
(658-68) -^4-40-10  X  *6  — 
(658.74)-r4-70-10  X -6  — 

The  follotving  table  shows  the  ratio  of  freight  carried  by  the  same 
engine  on  different  gradients ;  and  also  the  multiplier  or  number  of 
engines^  required  on  different  inclinations,  to  carry  the  same  load — 
the  unit  being  a  level. 

Grade  of  Road,  Ratia  MullipUer. 

Level,  -  -  1-000 

Ascending  20  feet  per  mile, 


On  a  level, 

Asceut.20  ft.  per  mile. 

«       30 

u           «< 

**       45 

«           f< 

«       48 

u             «* 

«       50 

li             u 

«        60 

«           «< 

"       65 

u           u 

**        68 

M                ik 

4*       74 

%i            u 

u 

ti 

144-7 

u 

it 

10716 

ft 

(( 

101-64 

a 

ii 

98-22 

(( 

u 

83-7 

M 

ti 

77-7 

a 

u 

74-42 

<c 

u 

68-55 

30 

<» 

a 

45 

n 

i6 

50 

a 

tt 

60 

(4 

i( 

65 

<( 

a 

68 

n 

a 

•476 

2098 

•372 

8^689 

•876 

3-630 

•252 

3-960 

•215 

4-647 

•1997 

5-006 

1913 

5227 

It  is  necessary  to  consider  the  ratio  of  freight  moving  in  different 
or  opposite  directions.  No  certainty  can  be  arrived  at  as  to  this 
ratio.  It  will  nodoubt  vary  at  different  times.  Probably  an  average 
of  three  tons  will  move  east,  to  one  ton  west,  and  there  can  be  no 
doubt,  that  the  freight  moving  east  will  control  the  question  of  power, 
except  on  that  portion  which  is  in  the  valley  of  the  Delaware  river, 
where  the  return  load  of  one-third  the  freight  with  the  whofe  number 
of  cars,  will  require  greater  power  than  thefult  load  moving  east. 

The  grade  going  eastward  on  the  Delaware  river  has  a  maximum 
descent  of  15  feet  per  mile,  and  assuming  the  ratio  of  freight  to  be  3 
to  1,  the  result,  as  to  the  greatest  load  that  can  be  carried  on  it,  will 
be  as  folio ws: 

The  engine  assunied;  has  been  shown  to  be  capable  of  carrying,  on 
a  level,  a  gross  load  of  648  tons,  exclusive  of  engine  and  tender;  or  3S9 
tons  of  freight.  The  gross  load  the  engine  will  carry  up  an  ascent  of  15 
feet  per  mile,  exclusive  of  engine  and  tender,  is  357  tons.    If  the  freight 
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be  358  tons,  the  gro83  load  of  cars  and  freight  will  be  596  tons.  The  cars 
for  this  load  will  be  238  tons^  To  return  with  one-third  the  freight,  and 
all  the  cars,  the  load  will  be  35S-f  3  +  238 *•  357  tons.  It  has  been 
shewn  that  357  tons  is  the  capacity  of  the  engine  on  thia  ascent ;  con- 
sequently, the  load  moving  east  can  only  be  358  tons  of  freight.  The 
load  moving  east  is/there^re,  restricted  by  the  load  movicji;  west. 

The  gross  load  due  on  an  ascending  grade  of  20  feet,  is  309  tons,  the 
freight  185-4  tons.  The  weight  of  cars  required  for  this  load  is  124  tons, 
one-third  the  freight  is  62  tons;  together  186  tons.  To  return  up 
a  74  feet  grade,  will  require  63  per  cent,  additional  power.  It  there- 
fore appears,  that  the  train  engine,  with  a  load  due  to  a  grade  of  20 
feet  per  mile,  (this  would  be  the  train  from  Horneilsville  to  Port  Crane,) 
moving  east,  would  require  extra  power  to  return  on  tiie  interior  route 
from  Deposit  to  Port  Crane,  equal  to  65  per  cent. 

The  investigation,  as  applied  to  the  line  between  Deposit  and 
Wurtsboro,  shows  the  following  result :  Dowil  the  Delaware,  It  has 
been  shown,  the  load  is  S5S  tons  of  freight.  l*hat  portion  of  the  in- 
terior line  embraced  in  this  section  has  a  return  grade  of,  say^  46  feet 
per  mile.  [In  the  table  it  is  given  at  57  feet,  but,  as  there  noted,  the 
engineer  states  it  may  be  reduced  to  48  feet.]  To  return  with  cars  and 
oQe-third  freight,  over  the  interior  portion  of  the  section,  gives  a  gross 
load  of  cars  and  freight  of  358 -f  3 +  2 38 ■■357  tons.  ,  The  engine  will 
carry  169-4  tons  up  this  ascent;  consequently,  2*10  engines,  or  1*10 
extra  engines,  will  be  required  to  carry  the  return  load. 

From  Wurtsboro  to  the  Shawangunk  summit,  the  line  has  a  ruh'ng 
grade  of  45  feet  to  the  mile.    From  Port  Jervis  to  the  same  point, 
the  ruling  grade  is  given  in  the  table  at  50  feet,  but  the  engineer 
states  this  may  be  reduced  to  45  feet,  in  which  case  they  may  be  re- 
garded as  the  same.    It  will  not  be  very  material  whether  the  tatter 
is  45  or  50  feet,  as  the  trains  would,  in  practice,  most  probably  be 
made  up  at  either  point  so  as  to  encounter  the  heavier-grades,  that 
occur  towards  the  eastern  termination  of  the  road.    This  being  about 
70  miles,  it  is  not  probable  there  would  be  a  second  change  of  train 
for  this  distance,    lliere  will,  therefore,  be  no  material  difference 
whether  the  computation  for  the  purpose  of  comparison  be  made  to 
the  Shawangunk  summit,  or  stop  on  one  line  at  Wurtsboro,  and  on 
the  other  at  Port  Jervis. 

For  the  computation  of  extra  power,  it  is  proposed  to  take  the  Hor- 
neilsville train,  which  will  be  loaded  for  a  20  feet  grade,  and  by  extra 
power  carry  it  over  the  heavy  grades  to  Deposit,.  At  this  place  make 
up  a  train  that  wilt  be  suitable  for  the  Delaware  river  section,  and 
provide  extra  power  sufficient  to  carry  it  over  the  heavy  grades  be- 
tween the  mouth  of  Caliicoon  Creek  and  Wurtsboro;  leaving  the  trains 
to  be  there  made  up  either  at  Wurtsboro  or  Port  Jervis,  ^or  the  heavy 
grades  between  those  places  and  Piermont.  This  method  will  re- 
quire but  two  ch<inges  of  trains  between  Binghampton  and  Pierpont, 
and  in  view  of  the  whole  subject  is  regarded  as  presenting  a  fair  basis 
for  comparing  the  two  lines.  It  gives  the  interior  route  the  full  bene- 
fit of  the  favorable  grade  on  the  Delaware,  between  Deposit  and  the 
mouth  of  the  Callicooo,  which  may  not,  and  probably  will  not,  be 
wholly  available  in  practice ;  and  the  river  route  has  some  additional 
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elev^ation  between  Port  Jervis  and  the  Sliawangunk  summit^  whieh 
may  be  regarded  as  a  partial  offset. 

It  has  been  shown  that  extra  power  will  be  required  mainly  as  aid 
to  the  train  moving  eastward,  and  that  a  portion  of  this  power  will 
be  required  for  the  return  train.  A  part  of  the  extra  power  required 
to  move  the  train  eastward  might  be  dispensed  with  when  it  reached 
the  last  summit  of  the  ruling  grade.  There  will,  however,  be  prac- 
tical difficulties  in  this.  It  will  cause  too  much  change  in  arranging 
the  power,  and  tend  to  confusion  in  conducting  the  business  of  the 
road ;  and  it  will  deprive  the  heavy  trains  of  the  power  that  is  some- 
times quite  necessary,  and  generally  a  convenience,  in  regulating  their 
descent  on  the  heavy  grades.  There  are  times  when  tho  state  of  the 
rails  is  such  that  it  is  impossible  to  control  the  trains  on  a  heavy  de- 
scending grade  by  means  of  the  friction  brake  alone — where  the  power 
of  the  engine  is  indispensable;  and  even  that  is  not  always  sufficient. 
In  view  of  all  the  circumstances,  there  can  be  no  doubt  the  most  ju- 
dicious business  arrangement  would  be  to  run  the  extra  power  over 
the  whole  section  affected  by  the  rtiling  grade,  both  ascending  and 
descenditig,  in  the  direction  of  the  greatest  trade.  As  the  extra  power 
must  run  in  both  directions  over  the  section  requiring  its  aid,  it  will 
always  be  competent  to  carry  the  return  load ;  and  as  the  load  east- 
ward will  determine  the  amount  of  extra  power  necessary  to  be  pro- 
vided, the  computation  will  be  simplified  by  considering  it  charged 
wholly  to  the  freight  moving  in  this  direction.  The  engines  must  re- 
turn,  and  though  partially  loaded  with  the  train  moving  westward, 
the  expense  or  comparison  will  not  be  affected,  whether  it  be  charged 
in  this  manner,  or  divided  between  the  freight  in  both  directions.  The 
total  9ost  of  extra  power  will  be  therefore  charged  on  freight  moving 
eastward. 

It  has  been  shown  that  the  cost  of  running  an  engine  weighing  20 
tons,  and  capable  of  carrying  a  train  of  389  tons  freight  on  a  level, 
will  be  40  cents  per  mile  run.  It  is,  however,  well  known  that  extra 
power,  kept  in  readiness  for  running  at  intervals,  and  for  short  dis- 
tances, cannot  be  maintained  at  the  same  expense  per  mile  run,  as  a 
regular  train  engine.  The  extra  power  must  be  adapted  to  the  load, 
and  this  may  require  more  than  one,  and  less  than  two  engines;  con- 
sequently, two  must  be  employed.  Two  or  three  engines  coupled  to 
the  same  train,  will  not  perform  as  much,  in  proportion  to  their  power, 
as  if  worked  separately ;  and  if  the  train  is  separated,  and  made  up 
into  several  smaller  ones,  delay  and  expense  are  incurred.  The  power 
must  be  provided  for  a  full  load ;  but  a  general  trade  will  be  more 
or  less  irregular,  and  as  the  trains  working  on  a  long  road  must  move 
at  regular  times,  they  will  not  always  be  full  loaded,  and  the  average 
will  fall  considerably  below  the  capacity  of  the  engines.  This  re- 
mark applies  to  the  question  of  power  generally,  and  is  not  peculiar 
to  the  provision  for  extra  power.  We  are  of  the  opinion  that  this 
extra  power,  for  the  reasons  above  given,  will  cost  not  less  than  50 
per  cent,  per  ton  of  freight  per  mile,  more  than  that  of  engines  in 
regular  work,  and  carrying  loads  equal  to  their  full  capacity.  The 
ratio  of  increase  in  cost,  from  the  considerations  above  stated,  cannot 
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be  arrived  at  with  certainty,  and  though  we  think  it  will  exceed  the 
regular  computation  more  than  50  per  cent.,  this  ratio  will  be  assumed 
in  the  following  estimates. 

Collecting  the  data  that  have  been  presented,  we  now  proceed  to 
give  the  expense  of  extra  power,  and  make  a  comparison  of  the  seve- 
ral routes,  on  the  basis  that  has  been  submitted, 

NinevehyOr  Interior  Baute. 

The  extra  power  to  carry  a  train  due  to  an  ascending  grade  of  20 
feet  per  mile  up  a  grade  of  65  feet  per  mile,  (the  ruling  grade  on  this 
route,)  is  1*386,  or  nearly  1*4  engines.    We  have,  then, 

40  X  2  X  1-386  X  l'5«i  166*32  cents  per  mile  run,  with  a  load  of  185 
tons;  166-324- 185«bO*9  cents  per  ton  per  mile. 

This  route  is  4*29  miles  longer  than  the  Susquehanna,  or  southern, 
route.  For  this  distance,  the  whole  cost  of  transportation,  exclusive 
of  depot  expenses,  is  chargeable  to  the  interior  route.  This,  on  a  ru- 
ling grade  of  20  feet  per  mile,  ascending  in  the  direction  of  the  great- 
est trade,is  estimated  at  one  cent  per  ton  per  mile  on  the  freight  carried 
in  both  directions.  The  freight  going  westward  is  estimated  at  i 
of  that  going  eastward,  and  hence  a  charge  of  1^  cents  per  ion  per 
mile,  on  that  moving  eastward,  will  cover  the  cost  on  freight  in  both 
directions. 

The  extra  expense  all  computed  on  freight  going  eastward,  will  be 
per  ton  as  follows: — 

On  35*6  miles,  (length  that  heavy  grade  rules,)  at 
the  rate  of  0*9  cents,  32*04  cenfs. 

On  4-29  miles,  extra  length  of  line,  and  io  cover 
freight  in  both  directions,  though  only  chargeable 
on  that  moving  east,  at  the  rate  of  li  cents,  5*72     <' 


Per  ton  of  freight,  37*76     ^« 

Susquthannay  or  River  Route. 

The  extra  power  to  carry  a  train  due  to  an  ascending  grade  of  20 
feet  per  mile,  up  a  grade  of  68  feet  per  mile,  (the  ruling  grade  on  this 
route,)  is  1*491,  nearly  \h  engines:  computed  on  the  basis  above 
adopted,  is, 

40  X  2  X  1*491  X 1-5  OB  178*92  cents  per«mile  run,  with  a  load  of  185 
tons,     178*92  -f  185—0*97  cents  per  ton  per  mile. 

The  length  on  which  ruling  grade  prevails  is  15*66  miles,  at  0*97 
cents  per  mile,sl5*19  cents. 

Comparison  of  the  two  routes : — 

Nineveh  route,  -  •  37*76  cents 

Susquehanna  route,  •  15*19     '< 


Difference  in  favor  of  Susquehanna  route,       22*57     << 
(To  be  continued.) 


Digitized  by  LjOOQ IC 


231 


On  the  Law  which  governs  the  Resistance  to  the  Motion  of  Railway 
Trains  at  High  Velocities.    By  Mr.  Scott  Rttssbll. 

Having  on  former  occasions  communicated  the  results  of  experi- 
mental researches  concerning  the  resistance  experienced  by  floating 
bodies  moving  along  the  surface  of  water  at  high  velocities,  I  have 
thought  it  not  au  inappropriate  sequel  to  communicate  the  general 
result  of  a  long  series  of  experiments  made  partly  by  committees 
of  this  Association,  and  partly  by  myself.  The  subject  of  the  re* 
sistance  which  requires  to  bo  overcome  in  order  to  give  motion 
to  trains  at  high  velocities,  has  been  matter  of  great  uncertainty, 
some  dispute,  and  the  cause  of  several  grave  errors  in  practical  engi- 
neering. Some  six  years  ago,  a  committee  of  the  Association  was 
appointed  to  make  experiments  on  this  subject,  and  these  experiments 
were  at  the  time  a  valuable  addition  to  our  knowledge.  They  showed 
that  the  resistance  at  such  velocities  as  36  mites  an  hour  was  much 
greater  than  had  been  supposed — at  least  double.  The  committee, 
however,  in  concluding  their  labors,  stated  that  they  were  not  able  to 
deduce  from  them  any  law,  or  semblance  of  a  law ;  that  the  resistance 
increased  with  the  velocity, — but  it  did  not  appear  to  do  so  according 
to  any  simple  function  of  the  velocity,  neither  as  the  velocity  directly, 
nor  as  the  square  of  the  velocity.  Since  that  time,  the  question  has 
been  a  qusestio  vexata  among  practical  men  and  mathematicians.  A 
paper  read  at  the  Royal  Society  last  winter  comes  to  the  same  conclu- 
sion as  the  old  committee  of  the  British  Association,  viz. — that  no  law 
is  manifested  in  the  experiments, — of  which,  at  high  velocities,  the 
results  are  quite  anomalous.  The  consequences  of  errors  on  such  a 
point  have  become  now  so  serious,  especially  where  velocities  of  50 
or  60  miles  an  hour  are  attempted,  that  it  has  been  reckoned  desira- 
ble that  the  question  should  be,  if  possible,  thoroughly  resolved.  For 
this  purpose,  f  have  undertaken  a  series  of  practical  experiments,  on 
a  large  scale,  with  railway  trains  of  a  great  variety  of  size  and  weight, 
and  at  velocities  as  high  as  61  miles  an  hour.  They  were  made  on 
the  South- Western,  London  and  Brighton,  South-Eastern,  Sheffield 
and  Manchester,  and  Croydon  atmospheric  railways.  I  have  combined 
with  these,  the  experiments  formerly  made  by  the  British  Association, 
and  some  by  Mr.  Harding,  on  the  broad  gauge ;  and  it  is  the  result  of 
this  great  variety  of  facts  which  I  wish  to  lay  before  the  Section. 

The  following  experiments  show  the  great  amount  of  resistance  at 
high  velocities ;  but  they  also  show  the  apparent  anomaly  of  the  re- 
sults. We  have  many  higher  velocities  than  others  with  much  lower 
resistances.  These  are  the  difficulties  in  the  way  of  any  simple  and 
apparent  solution.  The  method  of  investigation  I  have  adopted  is 
this — I  have  taken  all  the  results  of  experiments,  and  removed  from 
them,  in  the  first  instance,  all  the  questionable  experiments.  I  found 
it  necessary  to  discard  all  the  experiments  made  with  accelerating 
velocities,  and  to  retain  only  such  as  were  made  on  uniform  velocities, 
in  the  same  circumstances,  over  a  large  space ;  most  of  my  own  ex- 
periments having  a  steady  uniform  velocity  over  from  one  mile  to  six. 
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I  have  also  selected  those  which  were  most  free  from  the  action  of 
wind — an  element  of  much  importance.  By  thus  weeding  out  the 
experiments,  and  taking  only  the  most  unquestionable,  I  simplified 
the  subject  very  materially.  Those  which  remain  are  given  in  the 
table. 


No. 

Uniform  velocity 

Resistance  in  lbs.  per  ton 

Resistance  in  lbs.  per  ton 

of 

maint'od  id  mil«« 

by  experiment. 

by  furmolft. 

Experiment. 

per  hour. 

1 

10 

8-40 

9-30 

2 

14 

12-60 

13-90 

3 

14 

12-60 

13-90 

4 

29 

16-50 

15-70 

5 

31 

23-30 

25-40 

6 

31 

18-20 

16-30 

7 

32 

22-50 

27-20 

8 

33 

22-50 

22-70 

9 

33 

15-68 

16-90 

10 

33 

15-96 

17-00 

11 

34 

16-60 

17-30 

12 

34 

16-95 

17-30 

13 

34 

17-70 

17-30 

14 

34 

23-30 

27-20 

16 

34 

25-00 

«310 

16 

35 

22-50 

26-10 

17 

36 

22-50 

22-40 

18 

36 

22-40 

21-50 

19 

37 

17-50 

18-20 

20 

37 

25-00 

28  40 

21 

39 

3000 

31-00 

22 

41 

22-99 

19-60 

23 

41 

26-78 

19-60 

24 

45 

21-70 

21-00 

26 

46 

2310 

21-30 

26 

46 

30-31 

3100 

27 

47 

33-70 

33-10 

28 

60 

32-90 

36-30 

29 

51 

26-40 

23-00 

30 

63 

41-70 

4210 

31 

61 

62'60 

64-80 

In  this  tab 

e,  the  weight  of  each  train,  in 

tons,  is  shown,  and 

the  number  ol 

■pounds  ot'foi 

ce  required  to  keep 

each  ton  weight  of 

that  train  in  motion  at  a  given  number  of  miles  per  hour,  is  shown 
by  actual  experiment.  The  analysis  of  those  experiments  I  made  as 
follows: — I  take  the  friction  of  the  axles  and  wheels  as  an  ascertained 
quantity,  equal,  in  the  best  conditioned  carriages,  to  6  lbs.  per  ton  of 
train.  This,  I  conceive,  we  may  consider  to  have  been  proved  by  all 
experiments  of  friction,  including  those  of  Mr.  Morin,  the  latest  and 
best,  to  be  a  souree  of  resistance  constant  at  all  velocities.  This  I  call 
friction  proper,  and  I  consider  it  as  the  first  element  of  resistance. 
Friction  proper,  the  first  element  of  resistance, — or 

ri]  R,-Cm, 

Where  C«i6  lbs.,  and  9n»the  mass  of  the  train  in  tons  weight. 

The  second  element  of  resistance  is  the  resistance  of  the  air  to  the 
front  of  the  train.    This  has  been  variously  estimated,  and  somewhat 
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erroneously.  Some  persons  have  taken  for  it  Smeaton's  tables  of  the 
force  of  the  w  ind.  But  such  a  table  gives  a  quantity  quite  in  excess;  for 
these  tables  were  made  from  the  force  of  the  wind  upon  a  thin  plate,  a 
case  where  the  minus  pressure  behind  is  added  to  the  plus  pressure  be- 
fore the  plate;  whereas,  in  the  case  of  the  railway  train,  there  is  a  solid 
body,  whose  third  dimension  extends  the  whole  length  of  the  train.  I 
have  therefore  taken,  not  the  table  of  the  force  of  the  wind,  but  a  table 
of  the  resistance  of  air  calculated  from  the  height  due  to  the  velocity, 
which  I  have  found  to  represent  most  accurately  the  resistance  of 
fluids  to  bodies  passing  through  them ;  and  I  have  taken  this  as  the 
second  essential  element  in  the  resistance  to  railway  trains.  Resist- 
ance of  the  air,  the  second  element: — 

[2]  R,-Apt;S 

Where  A-»the  area,  in  square  feet,  of  the  front  of  the  train,  hudp^ 
weight  of  a  column  of  air,  whose  base  is  a  square  foot,  and  whose 
length  is  the  height  due  to  the  velocity  of  one  mile  an  hour;  v  being 
the  velocity  of  the  train. 

After  having  deducted  from  the  results  of  the  experiments  the  sum 
of  these  two  resistances,  I  have  found  a  large  amount  still  unaccounted 
for ;  and  I  find  this  quantity  to  be  not  only  large,  but  dependent  also 
on  the  velocity.  The  question  which  I  now  submit  to  the  Section,  is 
the  determination  of  the  nature  and  cause  of  this  third  element  of  re- 
sistance. The  third  element  of  resistance  appears,  by  the  experiments, 
to  increase  very  nearly  as  the  velocity ;  simply,  that  is,  it  amounts,  at 
10  miles  an  hour,  to  about  3  lbs.,  at  30  miles  an  hour,  to  10  lbs.,  and 
at  60  miles  an  hour,  to  20  lbs.  per  ton.  It  is,  therefore,  proportioned 
to  the  mass,  or  weight,  of  the  train,  and  to  the  velocity  jointly.  Other 
resistances  due  to  velocity,  or  third  element: — 

[3]  R3-Bmt;, 

Where  J  lb.,  m,  the  weight  of  the  train  in  tons,  and  »,  its  velocity  in 

miles  an  hour. 

Whence  the  total  resistance  (R,)  to  any  train  of  any  weight,  moving 
with  any  velocity,  is  to  be  obtamed  from  the  formula 
[4]  R^R^  +  R^  +  R^^Apv^  +  Bmv+Cm. 

The  results  of  this  formula  are  shown  in  the  last  column  of  the  table; 
ond  Irom  the  close  manner  in  which  they  follow  the  experiments 
through  their  various  and  apparently  anomalous  results,  they  may  be 
regarded  as  an  approximation  to  the  truth  sufficiently  close  for  all 
practical  purposes.  The  next  question  discussed,  was  the  nature  of 
this  third  element — ^resistance.  The  author  attributed  it  mainly  to 
the  concussions,  oscillations,  frictions,  and  flexures,  to  which  all  the 
portions,  both  of  the  train  and  permanent  way,  are  subject,  at  high 
velocity. 

Dr.  Robinson  observed  that  this  was  a  subject  on  which  we  had 
been  for  some  time  very  much  in  want  of  accurate  information,  and 
he  Was  very  glad  it  had  been  taken  up  by  Mr.  Scott  Russell ;  who 
would,  he  hoped,  throw  as  much  light  on  the  resistance  to  railway 
trains  as  he  had  already  done  on  tlie  resistance  to  ships  moving  through 
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the  water.  He  quite  agreed  with  him  as  to  the  nature  of  the  first 
two  elements  of  resistance  forming  two  terms  of  the  formula.  He 
also  agreed,  to  a  certain  extent,  to  the  existence  of  the  third  element, 
which  Mr.  Russell  represented  by  the  term  Hmv.  But  he  hoped  the 
experiments  would  be  extended,  and  that  this  term,  instead  of  appear- 
ing as  it  now  did,  would  beaualyzed  into  some  further  elements.  Hehad 
paid  some  attention  recently  to  this  subject,  and  had  stated  his  views 
to  the  Committee  of  the  Houses  of  Parliament,  before  which  he  bad 
been  examined,  on  the  atmospheric  railway;  and  he  conceived  that 
there  existed  a  term  of  resistance  due  to  the  imbedding  of  the  wheel 
in  the  rail,  which  would  be  of  some  such  form  as  B  m  v^  There 
would  also,  he  thought,  be  another  term  due  to  the  resistance  of  the 
spokesof  the  wheel,  and  another  due  to  the  adhesion  of  air  to  the 
sides,  consisting  of  two  terms, — one  increasing  as  v,  and  another  as  v^. 
These,  with  axle  furniture,  rolling  friction,  and  the  other  elements  he 
mentioned,  would  be  found  to  be  concealed  under  the  present  aggre- 
gate B  t;  97} ;  and  he  sincerely  hoped  these  researches  would  not  cease 
until  the  analyses  were  thus  rendered  complete. — Mr.  Scott  Russell 
concurred  in  the  views  of  Dr.  Robinson,  and  would  not  fail  to  prose- 
cute the  subject.  He  thought  it  of  especial  importance  from  this  fact, 
that  the  element,  or  group  of  elements,  represented  by  B  i;  m,  was 
large,  and,  practically,  very  important ;  but  it  was  also  one  which  the 
skill  of  the  engineer  might  very  much  diminish,  by  attending  to  the 
construction  of  the  permanent  way,  and  the  improvement  of  the  car- 
riages.— Transac.  Bri4.  •^ssoc.  Lond.  Atheoeum. 


AMERICAN  PATENTS. 


List  of  •American  Patents  which  issued  in  the  month  qf  Marchj 
1846, — with  ExempliJicationSyby  Charles  M.  Keller,  late  Chief 
Examiner  of  Patents  in  the  U.  S.  Patent  Office. 


1.  For  Improvements  in  Chimney  CapSj  for  Ventilating  Apart- 
ments ;  Moses  Chase,  Boston,  Massachusetts,  March  7. 
The  following  extract  and  claim,  taken  from  the  specification,  will 
give  the  reader  a  clear  idea  of  this  improvement,  viz  : — «  As  ventila- 
tors have  heretofore  been  constructed,  they  have  only  served  the  pur- 
pose of  discharging  the  foul  air  from  the  apartment,  or  increasing  the 
draught  in  a  flue  by  the  action  of  the  external  current  of  air  near  their 
discharging  mouth.  By  my  improvements,  I  eflect,  in  addition  to  the 
result  above  suggested,  the  introduction  of  a  current  of  fresh  air  from 
the  windward  end  of  the  horizontal  tube  of  the  ventilator,  which 
greatly  facilitates  ventilation,  and  assists,  in  some  degree,  the  discharg- 
ing operation  from  the  leeward  end  of  said  horizontal  tube« 

<*When  my  apparatus  is  used  to  increase  or  improve  the  draught 
in  chimney  flues,  I  carry  the  descending,  or  fresh  air  tube,  down  a 
proper  distance  in  said  flues,  and  I  apply  to  the  lower  end  of  the  de- 
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scending  tube  a  reflecting  cap  having  a  cylindrical  part  larger  in  diam- 
eter than  the  lower  end  of  said  tnbe,  and  a  conical  bottom,  which 
reflects  the  downward  current  of  fresh  air  in  the  tube  in  a  manner 
which  will  be  readily  comprehended.'' 

Claim* — "  What  1  claim,  therefore,  as  my  invention,  and  desire  to 
have  secured  to  me  by  letters  patent,  is  a  ventilator,  or  chimney  cap, 
(with  a  horizontal  turning  top,)  having  a  descending  fluey  or  tube, 
for  the  introduction  of  fresh  uir^  opening  from  the  windward  end 
qfsaid  horizontal  turning  topy  and  passing  down  through  the  dis- 
charging fluCy  or  tubCy  and  below  the  bottom  of  the  samcy  as  herein 
set  forth;  the  whole  arrangement  being  substantially  as  hereinbefore 
specified. 

<<I  also  claim  the  combination  of  the  reflecting  cap  with  the  bottom 
of  the  descending,  or  fresh  air  tube,  the  arrangement  and  purpose  of 
the  same  being  substantially  as  above  set  forth." 


2.  For  an  Improvement  in  Setting  Logs  on  the  Carriages  of  Saw 
Mills;  George  Sweney,  Bucyrus,  Crawford  county,  Ohio, March  7. 
The  claim  in  this  patent  is  wholly  dependent  on  the  drawings,  the 
publication  of  which  would  carry  us  beyond  our  limits,  considering 
the  nature  of  the  invention,  which  is,  in  the  patent,  limited  to  the 
combination  of  certain  levers,  connecting  rods,  and  their  append- 
ages for  raising  the  head  end  of  the  log,  to  move  it  sidewise  to  the 
required  distance. 


3.  For  Improvements  in  Cooking  Stoves  ;  R.  D.  Granger,  Albany, 

New  York,  March  7. 

These  improvements  are  applied  to  the  double  oven  stoves,  that  is, 
to  that  class  of  stoves  which  have  two  ovens,  one  back  of  the  fire 
chamber,  and  the  other  below,  with  a  horizontal  flue  between  the  two, 
the  lower  oven  extending  under  the  fire-place.  The  rising  flue,  at 
the  back  of  the  bottom  oven,  instead  of  being  vertical,  rises  in  a  semi- 
circle, to  throw  the  heat  as  far  under  the  upper  oven  as  possible  be- 
fore it  turns  back  to  pass  through  the  flue  at  the  back  of  the  upper 
oven.  This  is  covered  by  the  first  section  of  the  claim.  And  the  sec- 
ond improvement  relates  to  the  introduction  of  a  draught  to  the  under 
part  of  the  grate  through  a  tube  placed  in  the  direction  of  the  hori- 
zontal flue  between  the  two  ovens,  and  passing  through  the  front  div- 
ing flue;  and  also  to  the  introduction  of  a  draught  of  air  through  a 
register  at  the  top  of  the  stove,  and  above  the  fire  chamber. 

Claim. — *•  I  claim  the  curved  flues  in  the  rear  of  the  lower  oven,  as 
herein  shown  and  described,  serving  to  throw  the  heat  somewhat 
backwards  upon  the  bottom  plate  of  the  upper  oven. 

<«I  also  claim  combining  with  the  two  ovens  and  iheir  respective 
flues,  the  upper  and  lower  draught,  and  arranged  and  operating  sub- 
stantially as  set  forth." 
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4.  For  Improvements  in  Saw  Milh  ;  Russel  S.  Morrison  and  Benj. 
B.  dishing,  Frankford,  Waldo  county,  Maine,  March  7. 

Instead  of  having  but  one  carriage,  as  usual,  with  the  head  block 
at  one  end,  and  the  tail  block  at  the  other,  there  are,  in  the  invention 
before  us,  two  carriages,  one  having  the  head  block,  and  the  other 
the  tail  block,  and  each  carriage  moves  independently  of  the  other. 
Two  rollers  are  placed,  one  in  front  and  the  other  back  of  the  gang  of 
saws,  to  sustain  the  log,  and  back  of  the  saws  there  are  two  sets  of 
thin  wheels,  one  above  and  the  other  below  the  log,  and  rnniiing  in 
the  saw  carfs  to  guide  the  log,  and  sustain  the  several  boards  that  are 
being  cut  in  their  proper  relative  positions.  The  log,  instead  of  being 
supported  on  the  head  and  tail  blocks  at  the  same  time,  is  first  clamped 
on  the  tail  block,  which  moves  with  one  of  the  carriages,  to  present 
the  head  end  of  the  log  to  the  gang  of  saws,  and  feed  it  forward  until 
cut  through  sufficiently  to  have  the  head  end  received  and  clamped 
on  to  the  head  block  of  the  other  carriage,  which  continues  to  move 
the  Jog  until  it  is  cut  through;  the  carriage  of  the  head  block,  in  the 
meantime,  being  carried  back  to  receive  another  log. 

Claim. — "Having  thus  described  our  invention,  what  we  claim  as 
new,  is  the  combination  of  the  two  carriages  and  sustaining  rollers,  or 
other  mechanical  equivalents,  with  one  or  more  saws^  the  whole 
being  arranged  and  operated  substantially  as  specified. 

"We  also  claim  the  employment  and  use,  in  combination  with  the 
saws  and  carriages,  of  one  or  more  series  of  circular  or  other  proper- 
shaped  revolving  guide  plates,  the  same  being  for  the  purpose  of  pre- 
serving the  boards,  or  sawed  sections  of  the  log,  in  their  vertical  or 
true  positions,  as  above  explained." 

5.  For  an  Improvement  in  Pistons  for  Pumps^  Steam  Engines^  ^c, 
called  the  ^^Rolling  Segmental  Prictionless  Piston  f^  David  Hin- 
man,  Brunswick,  Medina  county,  Ohio,  March  7. 

This  invention  consists  in  substituting  for  the  metallic,  or  other 
packing,  and  the  hinged  flap,  the  rolling  of  metallic  or  other  hard  sub- 
stances on  each  other,  by  making  the  piston  of  three,  four,  or  more 
triangular  parts,  turning  on  rounded  edges  along  the  outer  faces  of 
the  triangles,  the  outer  faces  being  made  in  the  form  of  segments  of 
cones,  and  rolling  on  each  other  when  moved  together  in  the  same  di- 
rection— all  the  segments  being  jointed  to  one  piston,  or  connecting 
rod.  The  effect  of  their  vibration  will  be  similar  to  the  working  of 
the  flap  of  a  bellows. 

Claim. — "  Wliat  I  claim  as  my  invention  and  desire  to  secure  by 
letters  patent,  is  composing  a  piston  of  three  or  more  segments,  rolling 
on  each  other  as  they  vibrate  together,  each  on  a  separate  axis,  along 
or  near  to  their  outer  edge,  substantially  as  herein  described.'' 

6.  For  a  method  of  Preventing  the  Hatches  of  Vessels  from  Leak- 
ing ;  Richard  C.  Holmes,  Cape  May,  New  Jersey,  March  7. 

The  nature  of  this  invention  consists  in  making  a  groove,  or  gutter, 
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in  the  upper  face  of  the  frame  of  the  hatch-way,  over  which  the  hatch, 
or  cover,  rests,  to  catch  the  water  that  may  leak  through  the  joints, 
and  discliarge  it  on  to  the  deck  through  apertures  or  tubes  leading 
from  the  bottom  of  the  groove,  or  gutter,  to  the  outside  of  the  frame; 
the  said  apertures  being  governed  by  valves  opening  outwards,  to  per- 
mit the  escape  of  the  water,  and  prevent  a  sea,  in  passing  over  the 
deck,  from  entering  the  valves. 

Claim. — ^<<What  I  claim  as  my  invention  and  desire  to  secure  by 
letters  patent,  is  the  method,  herein  described,  of  preventing  the  hatch- 
ways of  vessels  from  leaking,  by  making  a  groove^  or  gutter,  in  the 
framing  on  which  the  hatch,  or  cover,  rests,  with  apertures  or  tubes 
leading  therefrom  to  the  outside  of  the  framing,  in  combination  with 
the  valves  governing  these  apertures,  and  opening  outward  to  permit 
the  escape  or  discharge  of  water  from  the  groove,  or  gutter,  and  pre- 
vent water  from  washhig  in,  as  herein  described/' 


7.  For  an  Improvement  in  Separating  the  Grain  from  the  Straw 

in  Threshing  Machines ;  PUny  Weller,  Fowlers ville,  New  York, 

March  7. 

The  straw  and  grain  are  thrown  from  the  threshing  machine  into  a 
rotating  cylindrical  screw,  from  which  the  straw  is  discharged  on  to 
an  endless  apron,  to  be  carried  off,  while  the  grain  which  passes 
through  the  meshes  of  the  screen,  is  delivered  on  to  another  apron, 
below  the  straw  apron,  to  be  delivered  to  another  rotating  screw,  to 
be  separated  from  the  chaff  by  a  fan. 

Claim. — •«  I  do  not  claim  to  be  the  inventor  of  the  threshing  appa- 
ratus, or  of  the  revolving  screws  or  of  either  of  the  parts  thereof,  taken 
separately;  but  what  I  do  claim  as  new,  and  desire  to  secure  by  letters 
patent,  is  the  manner  in  which  I  have  combined  and  arranged  these 
parts,so  as  to  produce  a  new  and  useful  effect;  that  is  to  say,  I  claim  the 
combining  of  the  two  rolling  screens  with  the  two  endless  aprons,  so  as 
to  effect  the  separation  and  cleaning  of  the  grain,  in  the  manner  set  forth.'' 


8.  For  an  Improvement  in  Filtersyfor  Filtering  Water  and  other 
Liquids  ;  Wm.  H.  Jennison,  New  York,  March  7. 
The  patentee  says, — ^^  Of  the  various  substances  which  have  been 
employed  as  filtering  media,  sponge  has  heretofore  been  deemed  the 
least  useful,  from  the  circumstance  that  in  its  natural,  or  slightly  com- 
pressed state,  its  pores  readily  admit  and  become  clogged  with  the 
impurities,  and  in  a  very  short  time  impede  the  passage  of  the  liquid, 
and  after  these  impurities  have  filled  up  the  pores  it  is  very  difficult 
to  remove  them ;  but  by  a  series  of  experiments,  I  have  ascertained 
that  by  submitting  well  cleansed  sponge  to  a  pressure  of  about  five 
thousand  pounds,  and  retaining  it  in  this  compressed  state,  it  will  ad- 
mit of  the  passage  of  water  or  other  liquid  through  it,  and  retain  the 
impurities  outside.  Having  ascertained  this  fact,  I  have  applied 
sponge  thiis  compressed  to  the  filtering  of  water  and  other  liquids 
with  great  advantage  in  the  following  manner.    The  sponge  is  torn 
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into  small  fragments,  and  properly  cleansed,  to  remove  all  impurities, 
and  then,  in  a  moistened  state,  I  compress  it  under  a  pressure  of  about 
five  thousand  pounds,  and  confine  it  between  two  perforated  metallic 
plates,  forming  a  diaphragm,  which  is  placed  in  a  case  with  a  cham- 
ber on  either  side,  so  that  the  water  or  other  liquid  can  be  carried 
through  it,  first  in  one  direction,  and  then  in  the  other,  so  that  the  im- 
purities which  are  deposited  alternately  on  its  opposite  surfaces,  shall 
be  readily  carried  off  by  the  water,  or  other  liquid." 

Claim. — ^^  What  I  claim  as  my  invention  and  desire  to  secure  by 
letters  patent,  is  forming  a  filtering  medium,  for  filtering  water  and 
other  liquids,  of  sponge,  compressed  under  a  sufficient  pressure  to 
prevent  sediment  from  entering  the  pores  thereof,  and  permit  pure 
water,  under  pressure,  to  pass  through,  as  described ;  the  sponge  thus 
compressed,  being  confined  and  retained  between  two  perforated 
plates,  as  described.'' 

9.  For  Improvements  in  the  Machine  for  Reaping  Grain  ;  Wm.  F. 

Eetchum,  Buffalo,  New  York,  March  7. 

Claim.— <<  What  I  claim  as  my  invention  and  desire  to  secure  by 
letters  patent,  is  the  manner  of  constructing  the  rake  teeth,  the  same 
consisting  of  two  plates  of  unequal  length,  and  each  set  being  made 
separate,  and  not  a  whole  plate,  as  heretofore.  I  claim, further,  the  ar- 
rangement of  having  the  operating  parts,  as  the  driving  wheels,  under 
the  platform  on  which  the  cut  grain  falls,  as  illustrated  in  the  specific 
cation  and  drawings. 

<<  I  claim  in  particular,  using  one  or  more  revolving  sharp-edged 
shafts,  for  the  purpose  to  carry  the  cut  grain  from  the  knife-blade  to 
the  platform,  in  the  manner  set  forth." 


10.  For  an  Improvement  in  the  Manufacture  of  Soap  ;  Dominique 
Frick  Albert,  a  citizen  of  France,  now  residing  in  Manchester,  Eng- 
land, March  7. 

Claim. — ^<  What  I  claim  as  my  invention,  is  the  saponization  of 
animals'  entrails,  or  butchers'  offals,  by  the  means  of  a  strong  caustic 
alkali,  in  the  manner  and  for  the  purpose  set  forth  and  described. " 


11.  For  Improvements  in  the  Mortise  Door  Latch;  Rodolphus  Kins- 
ley, Springfield,  Massachusetts,  March  7. 

The  patentee  says,— <<  In  making  mortise  latches,  much  difficulty 
has  been  experienced  in  giving  a  form  to  the  case  to  suit  thin  doors, 
and  at  the  same  time  adapted  to  the  reception  and  working  of  the 
mechanism,  and  the  fitting  of  a  mortise  made  entirely  by  boring,  to 
avoid  the  labor  of  mortising  with  a  chisel.  This  end  has  been  sought 
by  substituting  the  cylindrical  for  the  square  form;  but  to  adapt  this 
to  the  reception  of  a  properly  formed  tumbler,  requires  too  great  a  di- 
ameter to  suit  a  medium  thickness,  or  thin  door.  But,  by  one  of  my 
improvements^  I  attain  this  desideratum  by  forming  the  cross  section 
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of  the  case  of  three  circles;  one  in  the  middle,  to  form  the  thickness  of 
the  case,  and  two  small  ones,  one  on  each  side  of,  and  bisecting,  the 
middle  one,  to  form  the  width  of  the  case,  so  that  a  hole  formed  by 
boring  one  large  hole  and  two  small  ones,  will  receive  the  latch  case, 
the  diameter  of  the  large  one  being  sufficient  to  give  to  the  arch  of 
the  tumbler  the  required  length,  and  the  two  small  ones  giving  suffi- 
cient width  for  the  working  of  the  levers  of  the  tumbler  and  the  wings 
of  the  latch  bolt,  on  which  the  tumbler  acts,  to  operate  it. 

"  My  second  improvement  consists  in  so  locating  the  helical  spring 
which  protrudes  the  bolt,  within  a  recess  therein  as  to  have  one  portion 
of  it  rest  on  a  Qanch  connecting  the  two  sides  of  the  bolt,  and  the 
other  end  on  a  shoulder  of  the  stud  against  which  the  permanent 
end  of  the  spring  rests;  by  means  of  which  arrangement,  much  of  the 
friction,  and  consequent  wear,  of  the  spring  against  the  case,  is  avoid- 
ed." 

Claim, — ^^  What  I  claim  as  my  invention  and  desire  to  secure  by 
letters  patent,  is  the  form  of  the  case  of  mortise  latches  by  the  union 
of  three  circles,  one  large  one  in  the  middle,  and  a  smalt  one  on  each 
side,  the  three  intersecting  each  other,  substantially  as  herein  described, 
to  leave  greater  strength  in  the  wood  of  the  door  on  each  side,  as  spe- 
cified, and  to  admit  of  fitting  into  the  door  by  boring  simply. 

<<  I  also  claim  locating  the  helical  spring  in  a  recess  in  the  body  of 
the  latch  bolt,  in  combination  with  the  mode  of  preventing  friction 
and  wear,  by  sustaining  one  end  on  a  flanch,or  plate  of  the  bolt,  and 
a  shoulder  on  the  standard,  as  herein  fully  explained.'' 


12.  For  an  Improvement  in  Door  Locks;  John  H.  Davis,  Lumber- 

ville,  Bucks  county,  Pennsylvania,  March  7. 

The  patentee  says, — •<  The  nature  of  my  invention  consists  in  fittitig 
up  the  lock  with  revolving  escutcheons,  cotmected  with  a  wheel  in- 
side the  lock,  in  which  there  is  a  hole  only  large  enough  to  admit  the 
key,  so  that  when  the  key  is  turned  in  the  lock,  the  key-hole  will  be 
closed  on  both  sides ;  and  by  means  of  a  notch  in  said  wheel,  into 
which  a  pall  falls,  the  escutcheons  are  fastened  in  a  position  covering 
the  key-hole  when  the  door  is  locked  ;  the  catch  of  the  latch  is  so  con- 
structed that  it  can  be  reversed,  making  the  lock  a  right  or  left-hand 
one,  at  pleasure." 

Claim.— <<  Having  thus  fully  described  my  improvements,  I  wish  it 
to  be  understood  that  I  do  not  claim  as  my  invention  a  revolving 
wheel,  or  cover,  for  a  key -hole  in  a  lock,  as  that  has  before  been  ap- 
plied; but  what  I  do  claim  as  my  improvement  and  desire  to  secure 
by  letters  patent,  is  the  combination  of  the  revolving  escutcheons  and 
wheel  with  the  bolt  and  pall,  in  the  manner  described,  so  that  when 
the  bolt  is  locked,  and  the  key-hole  closed,  the  lock  is  perfectly  secure 
from  attempts  outside,  and  when  drawn  back,  it  can  be  locked  equally 
well  from  either  side." 
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13.  For  an  Improvement  in  the  Manufacture  of  Soap  ;  Jacob  Keen 
Vaughan  and  £van  Henry  Everman,  Philadelphia,  Pennsylvania, 

March  7. 

The  following  is  extracted  from  the  speciBcatlon,  viz : — "  The  spe- 
cified quantity  of  ingredients  for  compounding  3000  lbs.  of  improved 
soap  are  as  follows: — best  yellow  soaps,  900  lbs.;  water,  2100  lbs. : 
boras  sodse,  (or  common  borax,)  75  lbs.;  sodae  miirias,  (or  common 
salt,)  37i  lbs. ;  glue,  best  manufactured,  15  lbs. ;  palm  oil,  10  lbs.  Dis- 
solve the  soap  in  the  water  by  slow  boiling,  then  add  the  glue  (in  a 
dissolved  state)  and  the  palm  oil,  and  continue  the  boiling  and  stirring 
until  brought  to  a  boil,  then  add  the  borax  and  salt;  leave  the  mixture 
to  boil  a  few  minutes,  when  it  is  finished,  and  may  be  poured  into 
moulds  to  cool." 

Claim. — <<  What  we  claim  as  our  invention  and  desire  to  secure 
by  letters  patent,  is  the  application  and  addition,  to  a  given  quantity 
of  soap,  of  water,  borax,  salt,  glue,  and  palm  oil,  which  will  increase 
the  quantity,  and  improve  the  quality,  of  the  soap  used,  as  herein  de- 
scribed." 


14.  For  an  Improvement  in  the  Machine  for  Planting  Corn  and 
other  Seeds  ;  James  Putnam,  Hamilton,  New  York,  March  7. 
The  tooth  which  forms  the  furrow,  is  made  with  wings  of  teeth  on 
each  side.    The  following  extract  will  explain  the  nature  of  the  second 
improvement  claimed: 

Claim. — *«What  I  claim  as  new,  and  desire  to  secure  by  letters 
patent,  is  the  combining  of  the  lateral  rakes  with  the  furrower,  for  the 
purpose  of  preventing  the  coverers  from  drawing  in  of  stones,  or  other 
hard  substances,  over  the  seeds.  I  claim  the  device  described,  for  the 
checking  of  the  shafts,  as  set  forth,  in  order  to  facilitate  the  turning  of 
the  machine  at  the  expense  of  each  furrow." 


15.  For  Improvements  in  the  Permutation  Lock  ;  Francis  B.  Pye, 

New  York,  March  7. 

The  patentee  says, — "  In  my  improved  lock,  the  key  is  surrounded 
by  a  hoop,  which  is  nearly  equal  in  depth  to  that  of  the  bit  of  the  key; 
this  hoop,  however,  does  not  constitute  a  perfect  cylinder,  an  opening 
being  left  in  it  which  is  to  be  occupied  by  the  end  of  the  bit  when  the 
key  is  inserted.  Above  this  hoop,  there  is  a  revolving  circular  plate 
that  is  received  within  a  groove  in  the  face  plate,  or  cover,  of  the  lock; 
through  this  plate  the  key  hole  is  made,  and  it  is  turned  round  by  the 
bit  of  the  key,  along  with  the  hoop  above  named.  The  pin  that  re- 
ceives the  barrel  of  the  key  is  not  in  the  centre  of  the  hoop,  and  as  it 
is  turned  round,  the  acting  part  of  the  bit  projects  beyond  the  hoop, 
and  operates  upon  a  set  of  levers  which  I  denominate  the  key  levers, 
and  raises  these  levers  to  different  heights,  governed,  of  course,  by  the 
arrangement  of  the  parts  of  which  the  bit  of  the  key  is  composed,  and 
upon  which  the  permutation  is  dependent.  As  these  levers  are  raised, 
they  act  upon  another  set  of  levers,  which  I  denominate  the  interme- 
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diate  levers,  and  these  operate  upon  a  third  series,  which,  as  they  are 
immediately  connected  with  the  bolt,  I  denominate  the  bolt  levers. 
It  will  be  seen  by  those  who  are  acquainted  with  the  manner  of  con- 
structing the  several  permutation  locks  that  have  within  a  few  years 
been  the  subject  of  letters  patent,  that  I  dispense  entirely  with  the 
slides  and  tumblers  used  in  most  of  those  locks,  and  substitute  there- 
for, levers  working  upon  suitable  fulcra,  or  pivots,  and  it  is  from  this 
circumstance  that  I  have  been  induced  to  denominate  my  lock  the 
permutation  lever  lock.^' 

Claim. — <'  I  do  not  claim  as  of  my  Invention  either  of  the  parts  of 
this  lock  taken  individually,  but  only  as  combined  and  co-operating 
with  other  parts,  in  the  manner  set  forth;  but  what  I  do  claim  as  new 
and  of  my  invention,  is,  first,  the  manner  of  arranging  and  combining 
the  hoop  with  the  revolving  plate,  the  partition-piece,  and  with  the 
key  levers;  the  pin  that  receives  the  barrel  being  placed  eccen- 
trically with  the  hoop,  and  the  hoop  and  the  plate  revolving  with  each 
other,  as  described. 

«  I  also  claim  the  manner  set  forth  of  arranging  and  combining 
with  each  other  the  key  levers,  the  intermediate  levers,  and  the  bolt 
levers ;  the  whole  of  them  having  fulcrum  pins  on  which  they  rise  and 
fall,  and  not  operating  as  slides  in  a  direct  line;  by  which  arrangement, 
they  are  rendered  more  certain  in  their  action. 

<<  I  claim  the  manner  in  which  I  have  arranged  and  combined  the 
auxiliary  levers  with  the  clawed  talons,  the  bolt  levers,  and  with  the 
respective  studs,  so  as  to  operate  for  the  purpose  and  in  the  particular 
manner  herein  set  forth.  I  do  not  claim  the  use  of  talons  with  claws 
to  engage  in  notches,  or  teeth,  on  slides;  but  I  limit  my  claim  to  the 
special  arrangement  herein  made  known. 

"I  claim  the  manner  of  employing  a  latch  in  combination  with  the 
bolt,'levers,  lifting-piece,  and  the  spring  for  the  purpdse  of  preventing 
the  pushing  back  of  the  bolt  when  it  is  but  partially  shot  out,  the  re- 
spective parts  concerned  in  this  operation  being  arranged  and  acting 
substantially  as  described." 

16.  Far  Improvements  in  Night,  or  Safety  Latches;  Amos  Call, 

Springfield,  Massachusetts,  March  7. 
'  The  patentee  say^, — <<  The  invention  consists  in  having  one  of  the 
knobs  of  the  latch  so  fixed  as  that  it  can  be  connected  with  the  turn* 
bier,  or  disconnected,  al  pleasure,  and  .when  on  the  outside  of  a  dot^r 
it  can  be  controlled  by  a  person  inside;  whilst  the  inside  knob  is  so 
affixed  to  the  spindle  as  always  to  act  on  the  tumbler  in  the  usual 
way.  This  improvement  can  be  applied  to  all  varieties  of  latches 
moved  by  a  revolving  spindle  and  tumbler." 

Claim. — '<  What  I  claim  as  my  invention  and  desire  to  secure  by 
letters  patent,  is  connecting  the  knob  of  a  latch  with  the  spindle  in 
such  a  way  as  that  it  can  be  made  to  turn  either  with  or  without  the 
spindle,  by  means  of  a  bolt  acted  on  the  opposite  ^ide  of  the  door,  to 
control  the  action  of  said  knob,  substantially  in  the  manner  and  for 
the  purpose  herein  set  forth." 
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17.  For  Improvements  in  Machinery  for  Reaping^  Threading,  and 
Cleaning  Chain  ;  Jeremiah  Darling,  Adrian,  Michigan,  March  7. 
Claim. — ^^  What  I  claim  as  my  invention  and  desire  to  secure  by 
letters  patent,  is  the  carrying  or  gathering  platforms,  formed  of  slats 
with  pointed  teeth  thereon,  and  moved  substantially  as  described, 
with  the  cutting  and  threshing  apparatus,  as  set  forth. 

<<1  also  claim  the  mode  of  steering  by  pivot  wheels,  in  cambination 
with  the  reaping  apparatus,  as  described.'^ 


18.  For  an  Improvement  in  the  Pump  for  Gauging  the  Quantity 
qf  Liquor  to  be  Drawn  ;  Daniel  Huasicker,  Hartleton,  Pennsylva- 
nia, March  7. 

The  improvement  claimed  consists  in  connecting  with  the  piston 
rod  of  a  suction  pump  a  sliding  gauge,  which,  when  set,  determines 
the  distance  to  which  the  piston  shall  move,  and  thereby  measures  the 
quantity  of  liquor  to  be  delivered. 

Claim. — <<  I  make  no  claim  to  the  pump,  but  only  to  the  additional 
apparatus  with  it,  by  which  it  is  adapted  to  the  drawing  of  molasses, 
oil,  and  other  articles  in  any  required  measure,  by  atmospheric  pres- 
sure and  lever  power — that  is  to  say,  the  scale,  stop  lever,  slide,  and 
spring." 


19,  For  Improvements  in  Stop  Cocks  and  Fatves  for  Hydrants,  and 

other  purposes  ;  F.  H.  Bartholomew,  New  York  city,  New  York, 

March  7. 

The  patentee  says, — ^^  The  nature  of  my  invention  consists  in  an 
improvement  in  the  construction  of  pistons  for  valves,  or  stop  cocks, 
which,  by  the  action  of  the  water  and  atmosphere,  shall  close  so  grad- 
ually and  gently  as  not  to  destroy  lead  pipe  by  concussion,  and  by 
which,  also,  when  applied  in  combination  with  a  plunger  for  hydrants, 
shall  form  a  chamber,  into  which  a  portion  of  water  in  the  hydrant 
may  recede  below  the  action  of  frost,  and  not  waste  into  and  saturate 
the  earth." 

Claim. — ^What  I  claim  as  my  invention  and  improvement,  and 
desire  to  secure  by  letters  patent,  is  the  combination  of  the  plunger 
with  the  piston  or  valve  cock,  in  the  manner  used  for  the  puiposede* 
scribed.  Also,  I  claim  the  combination  of  the  plunger  and  piston 
with  the  hydrant,  substantially  as  described,  said  combination  effect* 
ing  the  double  purpose  of  checking  the  concussion  from  the  water 
and  of  furnishing  a  variable  chamber^  in  which  the  waste  water  may 
descend  away  from  the  influence  of  frost,  and  not  waste  away  into 
the  ground. 

<<  I  also  claim  the  construction  of  the  piston  by  which  the  aperture 
is  closed  before  the  full  closing  of  the  valve,  and  which,  when  com- 
bined with  the  plunger,  shall  furnish  a  variable  chamber,  far  the  pur^ 
pose  herein  set  forth." 
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20.  For  a  Machine  for  arranging  the  Blanks/or  Screwi,  or  Pins,  to 
deliver  them  to  Machinery  in  which  Wood  Screws,  or  Pins,  are 
to  be  manufactured;  Solyman  Merrick^  Springfield^  Massacha- 
setts^  March  7. 

The  blanks  are  thrown  promiscuously^  into  a  hopper,  formed  by 
placing  a  frustrum  of  a  cone  within  an  mverted  frustrum'of  a  hollow 
cone,  the  lower  edges  of  the  two  being  placed  at  such  distance  apart 
as  to  leave  a  space  wide  enough  to  receive  the  shanks  of  the  blanks, 
but  not  the  heads;  and,  therefore,  when  motion  is  given  to  the  inner 
cone,  it  agitates  the  blanks,  which  drop  in  their  places  heads  up,  and 
carries  them  around  to  a  slot,  where  they  are  delivered  in  succession, 
and  in  a  proper  position. 

Claim. — ^l  therefore  claim  the  combination  of  the  conical  hopper, 
one,  or  two,  or  more  conic  frustra,  a  partition,  and  a  delivery  appa- 
ratus, arranged  and  operating  together  substantially  as  specified. 
Also,  the  combination  of  the  revolving  beater  with  the  conic  hopper 
and  one  or  more  frustra,  or  other  mechanical  equivalents,  the  whole 
being  disposed  and  operating  together  in  the  manner  and  for  the  pur- 
pose as  above  specified.'^ 

51.  For  a  Process  for  procuring  White  Rosin  and  a  pure  White 

Spirit  of  Turpentine  from  raw  Turpentine;  Nicholas  U.  Chaffe, 

Charleston,  South  Carolina,  March  14. 

The  patentee  says,— ^<  The  nature  of  my  invention  consists  in  the 
applicatiou  of  steam  generated  from  water  in  a  common  boiler,  and 
conducted  by  wood  or  metal  pipes  into  a  wood  still  containing  the 
gum,  which  causes  the  spirits  to  rise  and  pass  through  a  metal  heater 
contained  in  a  second  wood  still,  and  from  thence  to  a  worm,  or  con- 
denser, from  which  is  produced  a  pure  white  spirit  of  turpentine. 
After  the  spirit  is  off,  the  gum,  or  white  rosin,  is  conducted  into  a 
metal  vessel,  under  which  a  slow  fire  is  kept,  until  the  water  is  evapo- 
rated, when  the  rosin  is  transparent,  or  orystalized.^' 

Claim. — <<  What  I  claim  as  my  discovery  and  desire  to  secure  by 
letters  patent,  is  the  manufacturing  of  white  rosin  and  white  spirits  of 
turpentine  from  the  gum  of  Pines,  either  dip  or  scrape,  by  the  appli- 
cation of  steam  generated  from  water,  in  a  common  boiler,  or  stiU, 
and  conducted  through  wood  or  metal  pipes  into  a  wood  or  metal 
still,  mixing  with  the  gum,  and  then  passing  through  a  metal  heater^^ 
as  herein  de^ribed.'' 


22.,  For  an  Improvement  in  Separating  Grain  from  Straw  when  it 
kavts  a  Thrashing  Machine;  John  Blue,  Covert,  Seneca  county^ 
New  York,  March  14. 

This  improvement  consists  «in  forming  the  endless  belt,  by  attach- 
ing every  alternate  slat  to  two  narrow  endless  belts  of  leather,  and 
connecting  the  other  slat  to  these,  instead  of  attaching  them  directly 
to  the  leather  bells,  so  that  as  each  slat  that  is  attached  to  the  leather 
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belts  begins  to  pass  up  sFound  the  lower  roller,  the  one  attached  to  it 
is  thrown  open,  or  out  of  the  curved  line  formed  by  the  leather  belts, 
and  thus  leaves  a  free  discharge  forstraw^or  any  other  substance  that 
may  have  fallen  through/' 

Claim. — ^  What  I  claim  as  my  invention  and  desire  to  secure  by 
letters  patent,  is  forming  the  endless  belt  of  slats,  for  carrying  up  and 
separating  tlie  grain  from  the  straw,  by  attaching  or  jointing  the  alter- 
nate slats  to  those  which  are  attached  to  the  belts,  or  chains,  which 
connect  the  whole  together,  substantially  as  herein  described,  to  form 
openings  for  the  discharge  of  straw,  grain,  or  foreign  matter,  as  herein 
described." 


23.   For  Improvements  in  Carriages  j  Starr  Fairchild,  Trumbull, 

Connecticut,  March  14. 

Instead  of  the  usual  perch  and  elliptic  springs,  and  the  fifth  wheel 
on  the  fore  axle,  the  fifth  wheel  is  placed  midway  between  the  two 
axles,  and  the  half  of  semi-elliptic  springs  extend  from  the  rear  axle 
to  the  lower  plate  of  the  fifth  wheel,  and  in  like  manner  from  the  fore 
axle  to  the  other  plate  of  the  fifth  wheel ;  and  the  former  of  these 
plates  is  also  attached  to  the  middle  of  reversed  elliptic  springs,  the 
ends  of  which  are  secured  to  the  carriage  body ;  the  whole  constitu* 
ting  the  springs  and  perch. 

Claim. — '^  What  I  claim  as  my  invention  and  desire  to  secure  by 
letters  patent,  is  the  combination  of  the  fifth  wheel,  and  springs,  and 
stays  suspended  between  the  axles  under  the  bodies  of  carriages,  in 
the  manner  and  for  the  purpose  herein  set  forth.'' 


24.  For  an  Improvement  in  the  method  of  Transporting,  Washing^ 

and  Separating  Coal;  John  G.  Brant,  Cumberland,  Maryland, 

March  14. 

The  broken  coal  is  carried  down  an  inclined  shoot  by  a  current  of 
water,  and  this  shoot  is  provided  with  branches  and  grates,  so  that 
the  largest  lumps,  which  are  arrested  by  the  first  grate,  pass  into  the 
first  branch;  the  next  size,  in  like  manner,  into  the  second  branch; 
and  so  on,  to  the  end;  the  water  at  the  same  time  washing  the  coal, 
and  carrying  off  the  dirt  and  other  impurities. 

Claim. — ^^  What  I  claim  as  my  invention  and  desire  to  secure  by 
ietters  patent,  is  conveying,  washing,  and  separating  coal  simultane- 
ously,  by  a  current  of  water,  in  the  manner  above  <iescribed,  or  other 
mode  substantially  the  same." 


25,  For  an  Improvement  in  Dyeing  Furs,  5'C. ;  Denison  Williams, 

Albany,  New  York,  March  14. 

Claim. — "  What  I  claim  as  my  invention  and  desire  to  secure  by 
letters  patent,  is  the  mode  of  dyeing  or  coloring  furs,  wool,  and  hair 
skins,  herein  described  and  set  forth,  viz:  by.  stretching  them  .upon 
horizontal  nettings,  frames,  or  smooth  surfaces  of  any  suitable  mate- 
Digitized  by  LjOOQ  IC 


American  Patents  which  issued  in  March,  1846.  MS 

rial,  and  in  this  condition  immersing  the  hair  of  the  skins  in  dyes^ 
either  warm  or  cold,  the  object  being  to  protect  the  skins  from  damagd 
while  the  hair  is  acquiring  the  desired  color.'' 


86.  For  an  Improvement  in  Tea  Kettles  ;  Ezra  Ripley,  Troy,  New 

York,  March  14. 

<<This  improvement  consists  in  making  that  part  of  the  spout  which 
starts  from  the  body  of  the  kettle,  to  extend  from  the  greatest  di- 
ameter or  bulge  of  the  body  up  to  within  a  short  distance  of  the  top, 
leaving  only  sufficient  space  between  the  top  of  the  spout  and  the  top 
of  the  kettle  to  give  the  necessary  strength  of  metal,  the  sides  of  the 
spout  being  curved,  so  as  to  gradually  run  into  the  curve  of  the  body 
of  the  kettle.  By  this  form  of  the  spout  I  am  enabled  to  get  the  ne- 
cessary area  in  the  cross  section  of  the  spout  to  give  the  requisite 
strength  to  support  a  green  sand  core  for  the  formation  of  the  spoat, 
so  that  the  mould  can  be  made  in  two  parts,  separated  by  a  vertical 
plane  passing  through  the  middle  of  the  body  and  spout.  The  two 
ears,  to  which  the  bale  is  affixed,  are  cast  at  the  same  time,  one  of 
these  being  a  projection  from  the  top  of  the  spout.  Another  and  im- 
portant advantage  arises  from  this  mode  of  making  tea  kettles  which 
cannot  be  attained  by  the  old  method,  and  that  is,  the  glazing  of  the 
inside  of  the  spout,  to  prevent  the  injurious  action  of  oxidation.'' 

Claim. — <<  What  I  claim  as  my  invention  and  desire  to  secure  by 
letters  patent,  is  making  the  spout  of  tea  kettles,  at  its  junction  with 
the  body,  to  extend  from  the  bulge  of  the  body  to  within  a  short  dis- 
tance of  the  top,  whereby,  in  moulding,  the  spout  can  be  formed  by 
means  of  a  green,  instead  of  a  dry  sand  core,  as  herein  described." 


27.  For  Improveinents  in  the  Centrifugal  Pump;  Wm.  D.^ Andrews, 

New  York,  March  14. 

These  improvements  are  applied  to  the  rotary  pump  that  acts  on 
the  water  by  centrifugal  force,  and  their  nature  will  be  clearly  under- 
stood by  reference  to  the 

Claim. — ^<  What  I  claim  as  my  invention  and  desire  to  secure  by 
letters  patent,  is  the  combination  of  the  following  parts,  as  applicable 
to  the  raising  of  water  and  other  fluids,  either  alone  or  with  an  ad- 
mixture of  sand,  gravel,  or  other  substances.  lst«  The  vanes  either 
straight  and  placed  at  right  angles  to  each  other,  not  radiating,  but 
proceeding  from  the  corners  of  an  enlargement,  increasing  in  depth  as 
they  approach  the  shaft, — or  curved,  proceeding  from  the  centre,  and 
increasing  in  depth  as  they  approach  the  shaft.  2nd.  The  hollow 
cones  inclosing  the  vanes  and  revolving  with  them.  3d.  The  joint 
formed  bv  the  fillet  attached  to  the  short  pipe  connected  with  the 
lower  half  of  the  revolving  case,  working  within  the  stationary  pipe 
attached  to  the  outer  case.  4th.  The  spiral  passage  of  discharge  con- 
stantly enlarging  towards  the  exit." 

21* 
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28,  For  an  Jntprovtment  in  the  Stop-cockf  or  Faucti  ;  Thomas  C. 

Clarke,  Pbiladelpbia,  Pennsylvania,  March  14. 

Claim. — "  What  I  claim  as  my  invention  and  improvement,  and 
desire  to  secure  by  letters  patent  is, — The  introduction  of  a  per- 
forated valve,  in  combination  with  the  main  valve,  for  the  purpose  of 
more  gradually  stopping  oflf  the  water,  or  other  liquid,  thereby  pre- 
venting or  lessening  the  liability  of  pipes  bursting  from  the  reaction 
of  the  stream  when  a  strong  head  of  water  is  too  suddenly  stopped  off, 
as  is  the  case  in  the  common  cock  or  faucet/' 


29.  For  an  Improved  Compound  for  CemeniSy  and  other  purposes  ; 
Wm.  Yates  and  Dennis  Dolan,  Manchester,  England,  March  14. 
The  patentees  say, — «•  The  nature  of  our  invention  consists  in  the 

formation  and  compounding  of  a  peculiar  cement  possessing  the  power 
of  resisting  fire  and  water,  and  also  possessing  a  tenacity  which  ren- 
ders it  applicable  to  many  useful  purposes.'' 

Claim. — "  We  claim  as  our  discovery,  or  invention,  1st,  the  intro- 
duction of  the  tannin  principle  as  an  ingredient  in  our  cement,  as  de- 
scribed; and  2nd,  the  mode  of  compounding  such  cement  by  pulverizing 
the  portion  containing  the  tannin  principle,  and  the  portion  containing 
the  gluten  separate,  and  blending  or  mixing  the  two  portions  in  a  dry 
stale,  as  described.  We  do  not  confine  ourselves  to  the  proportions 
mentioned,  though  we  have  found  them  to  answer  in  practice  for 
general  purposes." 

30.  For  an  Improvement  in  the  Horse  Rake;  Seneca  Ladd,  Danville, 
Vermont,  March  14. 

The  following  extract^  together  with  the  claim,  will  enable  those 
who  are  acquainted  with  the  revolving  horse  rake  generally  used  to 
understand  the  improvement. 

«'  The  object  of  making  the  t>eam  to  revolve,  is  to  enable  the  person 
using  the  rake  to  discharge  the  hay  or  grain  from  it  at  any  time,  or 
to  throw  the  teeth  upward  at  any  time  and  for  any  purpose.  By 
simply  elevating  the  upper  end  of  the  levers,  the  force  of  traction  will 
cause  the  beam  to  revolve  in  its  bearings,  and  thus  throw  the  teeth 
upwards.  As  the  beam  revolves,  the  points  of  the  auxiliary  teeth 
will  be  brought  into  contact  with  the  earth,  and  aid  in  completing  the 
revolution  of  the  beam." 

Claim.—"  I  claim  the  above  described  mode  of  applying  each  of  the 
teeth  to  the  beam,  or  head  of  the  rake,  viz :  by  the  joint  spring  and 
staple,  in  combination  with  each  other,  and  acting  together,  as  speci- 
fied." 


31.  For  an  Improvement  in  the  Horse  Rake  ;  David  Harkness,  Rai- 
sin, Lenawee  county,  Michigan,  March  14, 
Claim. — ^  Having  thus  fully  described  the  nature  of  my  invention, 

in  the  manner  of  constructing  the  grain  rake,  what  1  claim  as  new- 
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and- desire  to>8ecuie  by  lettetS4>atenty  U  the  affixing  of  the  rake-teeth^ 
or  fingers,  in  a  shafts  or  head,  wliich  is  made  to  turn  on  gudgeons  in 
suitable  bearings  in  rear  of  the  axle  in  such  manner  as  to  cause  said 
axle  to  become  a  fulcrum  for  elevating  the  collected  grain,  the  respec- 
tive parts  of  the  machine  being  arranged  for  that  purpose,  substan- 
tially in  the  manner  or  upon  the  principle  lierein  fully  made  known.'' 

32.  For  an  Improved  Method  of  Finishing  Daguerreotype  Minia- 
tures; Wm.  A.  Pratt,  Alexandria,  District  of  Columbia,  March  14. 
The  patentee  says, — ^<  After  having  taken  a  picture  according  to  the 
usual  method,  and  having  gilded  it,  I  proceed,  with  varnish  colors, 
(mixtures  of  different  coloring  substances  with  mastic  or  copal  varnish,) 
to  paint  on  the  glass  which  is  intended  to  cover  the  picture  any  de- 
sign, such  as  clouds,  plain  black  walls,  curtains,  chairs,  couches,  or 
any  desirable  accessaries ;  also,  the  working  up  the  Daguerreotype  it- 
self to  a  degree  of  finish  similar  to  oil  painting,  with  the  same  colors; 
the  laying  the  Daguerreotype  on  the  glass,  a  complete  juncture  is 
formed,  from  the  sticking  or  adhesion  of  the  varnish  color  used  \  it 
is  then  submitted  to  pressure  until  perfectly  dry,  when  I  proceed,  by 
the  aid  of  nitric  acid,  to  reduce  or  dissolve  the  copper  hacking  to  any 
desirable  thickness;  after  this  is  done,  any  part  of  the  picture  may  be 
cut  away  at  the  pleasure  of  the  operator,  and  a  new  picture  prepared 
as  before  attached." 

Claim. — <<  What  I  claim  as  my  invention  and  desire  to  secure  by 
letters  patent,  is  the  method,  above  described,  of  joining  two  or  more 
portraits,  or  portions  of  portraits,  and  the  producing  artificial  back- 
ground on  the  glass,  which,  from  their  nature,  cement  themselves  and 
the  glass  on  which  they  are  painted  to  the  pictures,  and  which  also 
enables  the  operator  to  produce  any  size  picture  that  his  glass  will 
allow,  even  with  a  small  sized  instrument,  which  last  has  many  ad- 
vantages which  will  in  course  of  practice  suggest  themselves ;  the 
whole  producing  a  beautiful  enameled  appearance,  and  perfectly  pro- 
tecting the  delicate  picture  from  contact  with  air  or  damp." 


33.  For  an  Improvement  in  Fan  Blowers  ;  Isaac  P.  Smith,  Orange- 
town,  Rockland  county.  New  York,  March  14. 
Claim. — '<  What  I  claim  as  my  inventibn  and  desire  to  secure  by 
letters  patent,  is  the  combination  of  the  various  elements  enumerated 
as  entering  into  the  construction  and  working  of  fan  blowers,  operated 
by  auxiliary  engines,  for  supplying  the  blast  to  the  furnace  of  steam 
boilers;  which  elements  consist  of  the  increased  diameter  of  the  fan 
blower,  and  putting  the  fan  directly  on  to  the  crank-shaft  of  the  auxili- 
ary engine;  the  combination  of  these  two  elements  being  essential  to 
the  end  contemplated  and  attained  by  my  improvement  and  invention, 
as  above  described." 
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34.  For  an  Improvement  in  the  Mdominal  Supporter  ;  Edwin  K. 

Gale,  New  York  city,  March  14. 

The  patentee  says, — ^<«The  nature  of  my  invention  consists  in  apply- 
ing a  supplemental  spring  to  the  lower  edge  of  the  pad,  to  cause  the 
principal  pressure  to  be  made  at  that  point,  thus  raising  all  the  viscera 
by  an  upward  and  inward  force^  caused  by  the  compound  action  of 
the  body  spring  with  the  pad  spring — combined  in  a  simple,  perma- 
nent, and  efficient  manner/' 

Claim. — «  Having  thus  fully  described  my  improvement,  I  wish  it 
to  be  understood  that  I  do  not  claim  the  combination  of  a  pad  spring 
with  the  body  spring,  this  having  been  done  in  sevenU  trusses;  but 
what  I  do  claim  as  my  invention  and  desire  to  secure  by  tetters  pat- 
ent, is  combining  the  body  spring  and  pad  spring,  constructed  as 
described,  with  the  pad,  substantially  as  herein  described,  so  as  to 
cause  the  pad,  at  its  lower  edge,  to  press  inward  and  upward,  while 
at  the  same  time  a  freedom  is  given  to  adapt  itself  to  ail  the  motions 
of  the  body.*' 


35.  For  an  Improvement  in  the  Rotary  Centrifugal  Pump  ;  Willis 

H.  Johnson,  Springfield,  Illinois,  March  21. 

This  pump  consists  of  two  or  more  disks  on  a  vertical  shaft, 
working  in  a  case  formed  with  a  compartment  for  each  disk,  by  rings 
that  extend  inwards  to  within  such  a  distance  of  the  shaft  as  to  leave 
a  passage  for  the  water.  The  lower  face  of  each  disk  is  provided 
with  rs^ial,  or  curved  ribs,  or  <^  paddle  p]ates,"and  the  under  surface 
of  the  rings  or  partitions  of  each  compartment  is  armed  with  radial 
partitions,  or  ribs.  The  ribs,  or  '^paddle  plates,"  by  the  rotation  of 
the  disks,  act  on  the  water  and  force  it  towards  the  periphery  by  cen- 
trifugal force,  and  then  over  the  disk,  towards  the  shaft.  The  same 
action  then  takes  place  at  the  next  disk,  and  so  on,  until  the  water  is 
discharged  at  the  top. 

Claim. — **  What  I  claim  as  my  invention  and  desire  to  secure  by 
letters  patent,  is  the  combination  of  the  circular  revolving  paddle 
plates  with  the  cylindrical  ring  plates  and  radial  partitions,  construct- 
ed, arranged,  and  operated  in  the  manner  and  for  the  purpose  set 
forth." 


36.  For  an  Improved  Ventilating  Hat;  Richard  Halloran,  New 

York,  March  21. 

A  section  of  a  spring  hoop  is  hinged,  by  its  ends,  to  the  inside  of 
the  hat,  and  near  the  rim,  and  the  bow  part  is  connected  to  the 
front  of  the  hat  by  a  slide,  so  that  the  hoop  shall  rest  on  the  head, 
while  the  forward  part  of  the  hat  is  elevated  by  the  slide,  to  permit 
the  circulation  of  air.  Or  an  entire  hoop  may  be  substituted,  and  con- 
nected with  the  hat  by  several  slides. 

Claim. — "  What  I  claim  as  my  invention  and  desire  to  secure  by 
letters  patent^  is  the  forming  of  a  ventilating  hat;  or  other  analogous 
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covering  for  the  head,  by  meaas  of  hoops  or  bands,  combined  and 
operating  substantially  in  the  manner  set  forth." 


37.  For  an  Improvement  in  Lamps;  Samuel  Rust,  New  York  city, 

March  21. 

This  for  an  improvement  in  that  kind  of  hand  lamp  in  which  aflat 
wick  is  moved  up  and  down  by  a  roller. 

Claim. — «  What  I  claim  as  new  and  useful  in  Ihe  lamp  as  above 
described,  and  desire  to  secure  by  letters  patent,  is  the  so  bending  or 
forming  of  the  tube,  and  inserting  it  into  the  lamp,  or  stopper,  as  to 
place  the  edges  of  the  tin,  or  material  out  of  which  the  tube  is  made, 
on  the  centre  or  middle  part  of  the  side,  and  lengthwise  of  the  tube 
opposite  to  the  roller,  so  as  to  form  a  spring  of  the  edges,  or  either  of 
them,  for  the  purpose  of  pressing  the  wick  against  the  roller  with  a 
gentle  pressure;  and  also  1  claim  the  projections,  or  narrow  neck,  or 
thin  space^  on  the  inside,  and  lengthwise  of  the  tube  in  the  centre  or 
middle  part  of  the  wide,  or  flat  side,  (to  be  used  either  with  the  said 
edges  which  form  the  spring,  as  aforesaid,  or  to  be  used  without,) 
combined  with  the  roller  in  such  way  and  manner,  and  for  the  pur- 
pose as  above  set  forth,  or  in  any  other  way  that  is  substantially  the 
same.'* 


3S.  For  an  Improvement  in  Trusses  ;  Jacob  Cooke  and  John  Strick- 

ler,  Strasburg,  Virginia,  March  11. 

The  patentees  say, — ^«*The  nature  of  our  invention  consists  in  form- 
ing the  pad  in  two  parts,  one  of  which  is  permanently  affixed  to  the 
body  spring,  and  the  other,  being  jointed  to  the  permanent  part,  is 
acted  upon  by  a  spring  connected  therewith,  by  which  the  local  pres- 
sure is  made  much  more  efliective." 

Claim. — "Having  thus  fully  described  our  improvement,  what  we 
claim  as  our  invention  and  desire  to  secure  by  letters  patent,  is  the 
combination  of  the  pads,  substantially  in  the  manner  and  for  the  pur- 
pose set  forth." 

\  — 

39.  For  a  Combination  of  Matter  for  making  Cream  Sectary  or 

Vegetable  Beer;  Simeon  Whiton,  Hartford,  Connecticut,  March  21. 

The  following  are  the  ingredients  and  their  proportions,  viz: — gin- 
ger, S  ounces;  dried  pumpkin,  4  pounds;  pea  nuts,  or  walnuts,  1  quart; 
sweet  corn,  1  quart;  cream  tartar,  4 ounces;  sugar,  10  pounds;  essence 
of  pipstisdewa,  1  ounce;  yeast,  6  gills;  water,  20  gallons. 

Claim. — **  What  I  do  claim  as  my  invention  and  desire  to  secure  by 
letters  patent,  is  the  combination  of  the  four  following  ingredients,  or 
either  two  of  them,  with  the  above,  vis?:  cream  tartar,  pumplcin,  nuts, 
and  sweet  corn,  substantially  asset  forth  in  the  specification,  for  the 
manufacture  of  vegetable  transparent  beer." 
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40.  For  an  Improvement  in  the  Trui$y  or  •dbdominal  Supporter; 
Benjamin  C.  Everett,  assignee  of  BenjamiD  W.  Stratton,  Philadel- 
phia, Pennsylvania,  March  21. 

Claim.— »<<  I  do  not  claim  the  ratchet-hinge,  as  that  has  been  before 
used,  although  under  different  arrangements.  But  what  1  do  claim, 
is  combining  the  ratchet-hinge  with  the  truss  pad  and  slide  upon  the 
flat  spring,  by  which  1  gain  the  advantage  of  permanency  of  the  pad 
and  ease  of  adjustment.'' 

41.  For  an  Improvement  in  the  TVusSy  or  Jlbdominal  Supporter : 
David  B.  W.  Hard,  Bethlehem,  Connecticut,  March  21. 

Claim. — <<  What  I  claim  as  my  invention  and  desire  to  secure  by 
letters  patent,  is  in  forming  a  frame  to  my  support,  which  constitutes 
a  narrow  outer  margin,  and  which,  in  the  general  outlines  of  the  form 
given  it,  presents  three  sides,  one  side  towards  the  right,  one  side  to- 
wards the  left,  and  one  side  towards  the  pelvis.  And  I  further  claim, 
in  combination  with  said  frame,  the  mode  of  effecting  support  of  the 
abdomen  by  means  of  a  strip  of  cloth,  or  other  pliable  material,  ex- 
tended transversely,  and  in  front  of  its  lower  portion,  above  the  pubis 
and  between  the  bones  of  the  ilium,  said  cloth  being  attached,  at  its 
right  and  left  extremities,  to  the  two  lateral  portions  of  the  said  frame, 
hereinbefore  described.'' 


42.  For  an  Improvement  in  Windows;  James  Ogden  &  Daniel  R. 

Hart,  Troy,  New  York,  March  21. 

Claim.— »<<  Having  fully  described  our  improvements  and  their 
application,  what  we  claim  as  our  invention  and  desire  to  secure  hy 
letters  patent,  is  constructing  the  windows  of  carriages  in  the  manner 
described,  having  two  or  more  divisions,  or  frames,  with  ledges  at  the 
top  and  bottom,  so  that  by  raising  the  lower  frame  all  the  others  will 
be  raised,  in  the  manner  and  for  the  purpose  set  forth." 


•American  Patents  Re-issued  in  Marc  ft  j  1846. 
1.  For  an  Improvement  in  the  Sunning  Gear  of  Carriages ;  George 
Nichols,  Trumbull,  Connecticut,  patent  granted  April  10, 1844,  re- 
issued March  4,  1846. 

The  patentee  says, — ^<*The  nature  of  my  invention  consists  in  affix- 
ing to  the  perch  of  a  carriage  (constructed  of  wood,  steel,  or  other 
metal,  of  any  convenient  form,)  two  spring  stay  braces  that  extend 
from  the  spring  bars,  front  and  back,  down  to  the  centre  of  the  perch, 
where  they  are  so  attached  as  to  slide  on  the  perch  as  the  other  end 
works  up  and  down,  which  is  effected  either  by  bolts  that  pass  through 
slots  in  the  ends  of  the  stay  braces,  by  shackles,  or  any  other  method 
substantially  the  same." 

Claim. — <<  I  do  not  claim  connecting  the  body  of  a  carriage  with  the 
perch  by  means  of  longitudinal  springs,  as  that  has  already  been  done; 
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but  what  I  do  claim  as  my  invention  and  desire  to  secure  by  letters 
patent,  is  the  combination  of  the  spring  stky  braces  with  the  perch, 
either  by  means  of  bolts  passing  through  slots  in  the  ends  of  said  braces, 
in  contact  with  the  perch,  or  by  any  other  analogous  device,  so  a^  to 
allow  the  said  braces  to  move  thereon,  substantially  in  the  manner 
and  for  the  purpose  herein  described/' 


2.  For  an  Improvement  in  the  Method  of  Driving  Shuttles  in  Power 
Looms;  Kobert  P.  Cunningham,  Abington,  Vermont, original  patent 
granted  April  25, 1843,  re-issued  March  14, 1846. 

The  patentee  says:—"  The  object  of  my  invention  is  to  save,  in  part, 
the  waste  of  power,  and  to  arrest  the  shuttle  at  the  end  of  its  course 
without  occasioning  the  jar  experienced  in  the  method  heretofore 
practised,  and  which  consists  in  so  forming  the  cams  that  operate  the 
shuttle  levers  as  to  give  them  a  retrograde  movement,  which  com- 
mences before  the  shuttle  reaches  the  picker,  and  which  gradually 
retards  it,  in  accordance  with  the  law  of  mechanics,  by  which  the 
momentum  of  a  moving  body  can  be  arrested  with  the  least  resistance, 
that  pan  of  the  shuttle  levers  which  the  cams  act  on  being  retained 
in  contact  by  a  spring  or  springs,  or  by  other  noeans.^' 

Claim. — *^  Having  thus  fully  explained  the  principle  or  character  of 
my  invention,  and  indicated  the  various  modes  of  applying  the  same, 
what  I  do  claim  as  my  invention  and  desire  to  secure  by  letters  patent, 
is  forming  the  picker  cams,  substantially  as  herein  described,  to  give 
the  pickers  a  retrograde  movement,  gradually,  for  the  purpose  of  ar- 
resting the  momentum  of  the  shuttle  at  the  end  of  its  course,  as  herein 
fully  described." 


3.  For  Improvements  in  Machinery/ for  Making  Lead  Pipe;  Ben- 
jamin, Jr.,  Henry  B.  &  Geo.  N.  Tatham,  of  Philadelphia,  Penn- 
sylvania, assignees  of  John  and  Charles  Hanson,  of  England ;  ori- 
ginal patent  granted  March  29,  1841,  re-issued  March  14, 1846. 

For  an  account  of  this  patent,  as  originally  granted,  the  reader  is 
referred  to  page  346  of  the  3rd  volume,  third  series  of  this  Journal. 

Amended  Claim. — "  What  we  claim  as  our  invention  and  desire  to 
secure  by  letters  patent,  is  the  combination  of  the  following  parts,  as 
described,  to  wit :  the  core  and  bridge,  or  guide-piece,  with  the  cylin^ 
der,  the  piston^  the  chamber,  and  the  die,  when  used  to  form  pipes  of 
metal  under  heat  and  pressure,  in  the  manner  set  forth,  or  ill  any 
other  manner  substantially  the  same/^ 
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ipilh  ExempUJicalionSj  by  Charles  M.  Keller,  late  Chief  Ex- 
aminer  of  Patents  in  the  U.  S,  Patent  Office. 

(Continued  from  page  1850 
58.  For  a  Machine  for  Punching  the  Metallic  Moulds  qf  Buttons  ; 

Alonzo  C.  Arnold,  Norwalk,  Conneclicut,  April  23. 

The  patentee  says, — "  The  buttons  to  be  formed  consist  of  two  cir- 
cular plates  of  tin,  or  other  metal.  The  outer  one  is  flat,  or  convex, 
to  sull  the  form  of  the  button  intended  to  be  made,  with  a  small  rim 
round  it,  by  turning  its  edge  up  at  right  angles.  The  other  plate  is 
for  the  back  or  inner  part  of  the  button,  and  is  concave,  having  also  a 
rim  similar  to  the  first,  with  a  hole  in  the  centre.^' 

Claim. — <<  What  I  claim  as  my  invention  and  desire  to  secure  by 
letters  patent,  is  the  entire  combination,  as  described,  of  punches  one 
within  the  other,  operating  in  a  die,  as  described,  so  as  to  produce  the 
eflfect  of  cutting  a  circular  piece  of  tin,  of  raising  a  rim  round  the  edge, 
and  of  punching  a  hole  in  the  centre  when  necessary,  all  by  a  single 
operation^  which  it  has  heretofore  required  three  distinct  operations 
to  efliect. 

<<  I  claim  each  and  every  part  of  said  apparatus  when  combined, 
as  above,  to  effect  the  above  purpose.  1  do  not  claim  the  said  com- 
bination, nor  any  part  thereof,  for  any  other  purpose,  except  the 
punches,  but  I  claim  the  outer  and  inner  punches,  operating  in  the 
same  die,  and  the  smalt  punch  which  operates  through  the  die,  how- 
ever they  may  be  differently  combined  to  effect  said  purpose." 


59.  For  an  Improvement  in  the  Runner,  or  Upper  Stone,  of  Mills; 

Jos.  H.  Burrows,  Cincinnati,  Ohio,  April  23. 

Claim. — *^  I  do  not  claim,  as  invented  by  me,  the  loading  of  a  mill- 
stone with  metal  or  other  substance,  •r  the  use  of  a  metallic  eye,  or 
bush  for  the  same  ;  but  what  I  Jo  claim  as  my  invention  and  desire 
to  secure  by  letters  patent,  is  the  manner  of  constructing  the  metallic 
plate,  or  back,  in  one  solid  piece,  wiih  its  flanch  or  rim,  which  rim 
forms  the  upper  band  or  hoop  of  the  stone  ;  and,  also,  of  the  manner 
of  constructing  the  eye,  or  bush,  so  as  to  be  of  larger  external  diam- 
eter at  its  bottom  than  at  its  top,  thereby  forming  a  circular  dovetail, 
to  secure  the  stone  in  its  place,  in  combination  with  the  manner  of 
securing  the  eye  to  the  b3ick  by  bolts,  or  otherwise,  so  as  to  form 
a  firm  and  substantial  stone;  the  whole  being  put  together  and  com- 
bined in  the  manner  substantially  set  forth." 


60.  For  an  Improvement  in  the  Machine  for  Dressing  Stone;  The- 
odore R.  Timby,  Auburn,  New  York,  April  23. 
In  this  machine,  the  block  of  stone  to  be  dressed  is  placed  on  a  per- 
manent platform,  and  the  sets  of  chisels,  or  cutters,  are  attached  to  a 
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reciprocating  carriage  by  a  doable  set  of  racks  and  their  necessary 
appendages.  The  upper  surface  of  the  stone  is  dressed  by  cutters  on 
the  ends  of  spring  trip  levers^  and  the  edges  by  side  cutters. 

Claim.— ^<<  What  I  claim  as  my  invention,  and  which  I  desire  to  se- 
cure by  letters  patent,  is  the  arrangement  of  the  horizontal  side  cutters, 
in  combination  with  the  vertical  cutters  operated  by  the  springs,  and 
the  spiral  cams  for  raising  them ;  and  I  also  claim  the  arrangement  of 
the  vibrating  rack  and  bar,  in  combination  with  the  parallel  racks  for 
throwing  the  carriage  in  and  out  of  gear." 


61.  For  an  Improved  Too/ for  Beveling^  Chamferingy  and  Howeling 
Barrels;  Samuel  Widerman,  Ellysville,  Maryland,  April  23. 
This  tool  is  formed  like  the  common  block  plane  used  by  ^coopers, 
and  has  an  iron  face  plate  of  the  same  curve,  and  a  bit  for  cutting  the 
bevel.  Along  the  outer  edge  of  the  face  plate  there  isailanch  which 
runs  on  the  outside  of  the  barrel,  and  near  the  inner  edge  another 
flanch,  provided  with  a  bit  to  cut  the  chamfer,  and  to  this  flanch  is 
secured  a  block  that  carries  the  howeling  cutter. 

Claim.— ^<  What  I  claim  as  my  invention  and  desire  to  secure  by 
letters  patent,  is  the  combination  of  the  chamfering  and  howeling  ap- 
paratus with  the  block  plane,  in  the  manner  and  for  the  purpose  herein 
described.'' 


^2.  For  an  Improvement  in  the  Spring  Seat  Saddle;  Foster  D.Ward, 

Bellbrook,  Ohio,  April  23. 

The  webs  are  attached  to  a  spring  at  the  pommel,  and  the  jockeys, 
with  the  seat  above,  each  rest  on  a  spiral  spring  that  projects  upward 
from  the  saddle-tree. 

Claikn. — *^  What  I  claim  as  my  invention  and  desire  to  secure  by 
letters  patent,  is  the  combination  of  the  forward  spring  and  jockey, 
detached  from  the  forward  part  of  the  tree,  with  the  spiral  springs 
under  the  seat,  in  the  manner  and  for  the  purpose  described." 


63.  For  an  Improvement  in  Metal  Roofs;  Wm.  Beach,  Philadelphia, 

Pennsylvania,  April  23. 

The  plates  are  all  fluted ;  one  of  the  side  edges  of  one  plate  is  turned 
up,  and  over  it  laps  the  edge  of  the  next  plate,  which  is  beaded  for 
this  purpose,  and  in  this  way  all  the  plates  forming  on^  range  are  con- 
nected. The  upper  edge  of  the  lowest  range  is  turned  up,  to  form  a 
ledge,  over  which  laps  the  turned  down  edge  of  the  next  range,  and 
so  on  to  the  upper  edge  of  the  roof.  And  each  plate  is  secured  to  the 
wood  of  the  roof  by  a  single  nail,  that  passes  through  a  hole  in  a  pro- 
tuberance made  thereon. 

Claim.—"  Having  thus  fully  described  tha  nature  of  my  improve- 
ments  in  the  formation  of  a  covering  of  cast  iron  for  the  roofs  of  build- 
ings, what  1  claim  therein  as  new,  and  desire  to  secure  by  letters 
patent,  is  the  combination  of  plates  whose  surfaces  are  fluted,  in  the 
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manner  set  forth,  in  combination  with  the  particular  manner  of  join- 
ing them  at  their  sides  or  edges^bythe  hollow  bead  and  the  respective 
ledges^  formed  as  set  forth ;  the  whole  being  so  arranged  as  that  the 
surface  of  each  plate  will  be  on  the  same  plane  with  its  contiguous 
platesy  laterally ;  and  also,  as  making  a  part  of  the  same  combination, 
the  manner  of  fastening  the  respective  plates,  by  means  of  a  single 
nail^  or  screw,  passing  through  a  hole  in  a  protuberance  made  there* 
on,  in  the  manner  and  for  the  purpose  set  forth.  And  1  do  hereby 
declare  that  I  do  not  claim  these  devices  otherwise  than  as  they  each 
make  a  part  of  this  combination." 


64.  For  an  Improved  Method  of  Regulating  the  Height  of  Water  in 

Steam  Boilers;  Charles  Clinton^  Goshen^  Orange  couotyy  New 

York,  April  29. 

Above  the  boiler  there  are  two  horizontal  cylinders,  of  different  di- 
ameters, opening  into  each  other,  to  which  are  fitted  two  pistons  at- 
tached to  one  rod.  The  outer  end  of  the  larger  cylinder  communi- 
cates with  the  steam  of  the  boiler,  to  make  pressure  on  the  piston^ 
and  thereby  force  water  contained  in  the  small  one  through  a  pipe 
which  extends  down  nearly  to  the  bottom  of  the  boiler.  In  this  pipe 
there  is  a  valve  governed  by  a  float,  so  that,  when  the  water  in  the 
boiler  sinks  below  the  required  level,  the  valve  is  opened  and  the  wa- 
ter forced  down  by  the  pressure  of  the  steam  on  the  steam  piston, 
which,  being  larger  than  the  water  piston,  will  have  the  preponder- 
ance, and  so  soon  as  the  water  rises  in  the  boiler  to  the  required  height, 
the  valve  is  closed,  and  the  supply  arrested.-  Should  the  water  sink 
too  low,  the  steam  piston  is  forced  to  the  extent  of  its  motion,  and  be- 
yond a  vertical  pipe  through  which  steam  issues  to  give  the  alarm. 

Claim. — «  What  I  claim  as  my  invention  and  desire  to  secure  by 
letters  patent,  is  the  combination  of  a  steam  and  water  cylinder,  pro- 
vided with  pistons  connected  together,  with  the  boiler  of  a  steam  en- 
gine, having  a  float  arranged  within  it,  as  set  forth,  so  that,  by  the 
combined  action  of  the  cylinders  and  float,  a  continuous  supply  oi 
water  is  afibrded  to  the  boiler,  or  an  alarm  given  when  it  ceases,  all 
as  herein  described.*' 


€5.  For  an  Improvement  in  the  Revolving  Oven  Cooking  Stove ; 

Samuel  B.  Sexton,  Baltimore,  Maryland,  April  29. 

The  oven  used  in  this  stove  is  a  horizontal  cylinder  which  turns  in 
collars  made  in  the  end  plates  of  the  stove,  the  oven  being  provided 
with  a  circular  rack,  to  admit  of  turning  it  at  pleasure  by  a  pinion  and 
hand- winch.  The  outside  flanch  of  the  collars  is  of  less  diameter 
than  the  inner  periphery  of  the  oven,  and  to  these  are  attached  the 
oven  shelf,  bars,  &c. 

Claim. — "What  I  claim  as  my  invention  and  which  I  desire  to  se- 
cure by  letters  patent,  is  the  manner  of  supporting  the  revolving  cyl- 
indrical oven  on  the  circular  collars ;  also,  securing  the  ends  of  the 
shelf,  rack,  or  bars,  to  the  collars,  as  described.'' 
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66.  For  an  Impranenuni  in  the  Spark  Arrester;  A.  Eeagy  &  M. 

Shiner,  Jr.,  Woodbury,  Pennsylvania,  April  29. 

Claim. — <<  Having  thus  fully  described  the  manner  in  which  we 
construct  our  improved  spark  arrester,  and  likewise  shown  the  ope^ 
ration  thereof,  we  do  hereby  declare  that  we  do  not  make  any  claim 
to  either  of  the  parts  which  we  have  described,  taken  individually, 
the  whole  of  them  having  been  used,  under  various  modifications,  in 
other  instruments  for  the  same  purpose;  but  what  we  do  claim, 
as  constituting  our  invention,  and  desire  to  secure  by  letters  patent, 
is  the  particular  manner  in  which  we  have  combined  and  arranged 
these  parts,  as  set  forth;  that  is  to  say,  we  claim,  in  combination,  the 
employment  of  the  perforated  cone,  and  of  the  perforated  zone  through 
the  outer  case,  the  said  cone  and  outer  case  being  connected  together 
by  the  curved  rim ;  the  upper  end  of  the  chimney  terminating  in  the 
region  of  the  perforated  zone,  and  this  zone  being  surrounded  by  a 
rim ;  the  whole  combination  and  arrangement  being  substantially  the 
same  with  that  set  forth  and  made  known." 


67.  For  an  Improvement  in  Liquor  Cocks;  Charles  A.  Creasey,  Phil- 
adelphia, Pennsylvania,  April  29. 

Claim. — <<  What  I  claim  as  a  new  manufacture  in  the  above  de- 
scribed cock,  is  the  making  it  in  part  of  cast  iron,  and  in  part  of  brass, 
in  the  manner  set  forth;  that  is  to  say,  by  casting  the  body,  and  also 
the  key  or  plug,  of  iron,  and  then  lining  the  socket,  and  covering  the 
conical  part  of  the  key,  with  ferules  of  brass,  or  of  some  analogous 
metal;  as  fully  set  forth  and  made  known." 


68.  For  an  Improvement  in  the  Apparatus  for  Measuring  and  Cut- 
ting Garmetits  ;  Hiram  Leger,  Macon,  Georgia,  April  29. 
Claim. — ^<  What  I  claim  as  my  invention  and  desire  to  secure  by 

letters  patent,  is  the  making  and  using  of  an  ^apparatus  (consisting  of 
a  combination  of  scales  and  the  spirit-level,}  for  measuring  and  cutting 
garments,'  as  described." 

69.  For  an  Improvement  in  the  Method  of  Making  Sugar  Moulds; 
Antoine  Carbonel,  Philadelphia,  Pennsylvania,  April  29. 

Claim. — "  What  I  claim  as  my  invention,  and  which  I  desire  to  se- 
cure by  letters  patent,  is  the  before  described  mode  of  making  sugar 
moulds,  by  giving  to  the  cast  iron  lining  mould  a  simultaneous  verti- 
cal and  horizontal  movement  over  the  cone,  or  core,  for  forming  the 
cavity  or  interior  of  the  article  to  be  moulded,  whilst  the  core  or  cone 
itself  has  a  simultaneous  horizontal  movement. 

<<  I  likewise  claim  the  mode  of  moulding  sugar  moulds  by  covering 
the  core  and  the  lining  of  the  mould  with  paper,  linen,  or  other  mate- 
rial,  to  prevent  the  clay  from  adhering  to  them,  as  set  forth." 
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70.  For  an  Improvement  in  the  Bee  Hive;  J.  Milholland  and  B. 

Crane,  Chandbersville,  Ohio,  April  29. 

Claim.— <<  What  we  claim  as  our  invention,  and  which  we  desire 
to  secure  by  letters  patent,  is  the  construction  and  manner  of  using  the 
boxes  composing  the  bee  house,  as  described." 


71.  For  an  Improvement  in  the  Cork^  or  Bottle  Stopper  ;  Nath.  D. 

Whitin,  New  York,  April  29. 

Claim. — <<  What  I  claim  as  my  invention  and  wish  to  secure  by  let- 
ters  patent,  is  the  construction  of  the  cork,  or  bottle  stopper,  in  com* 
bination  with  a  faucet,  or  stop-cock,  for  the  purpose  of  forming  a  sort 
of  imperishable  cork,  or  stopper,  by  means  of  which,  aerated  fluids, 
such  as  porter,  soda  water,  mead,  small  beer,  &c.,  may  be  discharged 
in  such  quantities  as  may  be  desired,  without  the  escape  of  the  gas 
and  consequent  deterioration  of  the  remaining  contents  of  the  bottle, 
or  tfie  removal  and  destruction  of  the  cork,  it  being  intended  to  refill 
the  bottle  through  the  stop-cock ;  in  bottling  soda  water,  the  combined 
cock  will  be  particularly  useful  in  obviating  the  difficulty  of  stopping 
the  bottle  before  too  much  gas  escapes/' 


72.  For  Improvements  in  the  Percussion  Lock /or  Cannon  ;  Enoch 
Hidden,  of  New  York,  and  Samuel  Sawyer,  of  Boston,  Massachu- 
setts, April  29. 

The  cock,  instead  of  simply  turning  on  the  fulcrum  pin,  as  in  other 
locks,  has  an  elongated  hole,  through  which  the  pin  passes,  the  cord 
by  which  it  is  operated  being  attached  to  the  under  side  of  the  cock 
and  passed  around  rollers,  so  that  when  the  cord  is  drawn  with  a  jerk, 
the  cock,  the  moment  it  strikes  the  cap  on  the  nipple,  is  drawn  back 
from  the  touch-hole.  The  cock  is  adjustable,  with  reference  to  the 
touch-hole,  by  means  of  a  set  screw  and  projection  on  the  body  of  the 
lock.  The  pad,  or  vent-stopper,  is  attached  to  the  end  of  a  spring 
that  swivels  on  the  lock. 

Claim. — "  What  we  claim  as  our  invention  and  desire  to  secure  by 
letters  patent,  is : — 

<<  1st.  Causing  the  cock,  or  hammer,  to  strike  over  the  vent  and  in« 
stantly  to  recede  therefrom,  by  means  of  the  chase  mortise  in  the 
cock,  and  the  cord  being  suddenly  jerked  by  the  person  firing  the  gun, 
in  the  manner  before  described,  or  in  any  other  mode  or  method  sub- 
stantially the  same. 

*'2d.  The  method  of  adjusting  the  cock  to  the  vent,  by  means  of 
the  screw  or  projection  on  the  body  of  the  lock,  as  described. 

^<3d.  The  mode  of  fastening  the  lock  to  a  gun  that  has  no  vent-field, 
by  means  of  the  pin,  screw,  and  pins,  ns  described. 

<<4th.  The  construction  and  arrangement  of  the  vent-^stopper,  as  de* 
scribed.'^ 
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79.  For  an  Improvement  in  Piano  Feries;  Charles  Bossert  &  John 

Schoinacker,  Philadelphia,  Pennsylvania,  April  29. 

Claim. — ^^  What  we  claim  as  our  invention  and  desire  to  secure  by 
letters  patent,  is  the  construction  and  arrangement  of  the  hammer,  so 
as  to  admit  the  lifter  into  the  block»  and  act  at  a  point  on  a  line  with 
its  fulcrum,  and  its  combination  with  the  grand  action,  as  described. 
We  also  claim  the  bridge,  elevated  above  the  pin  block,  in  the  man- 
ner and  for  the  purpose  described.  We  also  claim,  in  combination 
therewith,  the  metallic  bar  having  on  it  the  projections,  for  the  pur- 
pose set  forth.  We  further  claim  the  hinged  hammer  beam,  ot  rail, 
combined  and  arranged  as  described.'' 

74.  For  an  Improvement  in  Stop-cocks;  Uel  West  &  George  Dobbs, 

New  York,  April  29.      . 

The  case  of  this  stop-cock  is  conical,  to  which  is  fitted  the  key  of 
the  same  form,  having  the  water  passages  in  it.  The  supply  pipe  is 
connected  with  the  base  of  the  cone  at  such  an  angle  as  to  be  in  a 
line  with  the  discharge-  pipe  that  is  attached  to  the  conical  surface. 

Claim.^-<<What  the  undersigned  claim  as  their  invention,  is  the 
combination  of  the  two  conical  hollow  cylinders,  fitted  together  in 
the  manner  described,  so  sis  to  form  a  perfect  stop-cock,  admitting  the 
fluid  at  the  base  through  its  receiving  pipe,  and  discharging  it  at  its 
side  through  its  escape  pipe,  or  to  be  stopped  and  become  water-tight, 
by  turning  the  key,  or  inside  cone." 


75.  For  Improvements  in  the  Cut-off  Valves  of  Steam  Engines; 

Horatio  Allen,  New  York,  April  30. 

Claim. — "1st.  The  combination  of  two  slide  valves,  having  their 
simultaneous  motions  in  opposite  directions,  with  a  single  movable 
seat  containing  two  openings,  leading  respectively  to  opposite  ends 
of  the  cylinder,  as  described.  2nd.  The  combination  of  the  levers,  or 
beams,  which  give  simultaneous  motions  in  opposite  directions  to  two 
cut-off  valves,  with  a  rock  shaft,  or  shafts,  having  bearings  on  movable 
supports ;  said  valves  being  any  valves  which  are  at  liberty  to  pass 
over  or  into  the  openings  which  they  are  intended  to  close,  and  said  sup- 
ports of  rock  shaft  being  such  that  they  can  readily  be  raised  or  de- 
pressed at  pleasure,  in  the  directions  of  the  alternating  motions  of  the 
valves,  without  interrupting  their  movements." 


76.  For  an  Improvement  in  Propelling  Boats;  Philip  C.  Traver, 

Rhinebeck  Flats,  New  York,  April  30. 

Claim.—"  What  I  claim,  and  desire  to  secure  by  letters  patent,  is 
applying  the  water  lifted,  or  thrown  up,  by  the  paddle  wheels  of 
steamboats  so  as  to  produce  an  auxiliary  propelling  power,  in  the 
manner  described^  or  any  analogous  thereto." 

22* 
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77.  For  an  Improvemenl  in  Reaciiori  Water  Wheels  ;  Samuel  B. 

Howd,  Lyons,  New  York,  April  30. 

Claim. — ^^  What  I  claim,  and  desire  to  secure  by  letters  patent,  is 
a  mode  of  constructing  a  water  wheel,  commonly  called  a  reaction 
wheel,  by  elevating  it  upon  raisers  placed  between  the  disk  of  the 
wheel  and  the  lower  rim  thereof,  for  the  purpose  of  raising  the  upper 
surface  of  the  lower  rim  to  a  level  with  the  upper  surface  of  the  bot- 
tom of  the  cistern  within  the  wheel,  and  for  the  further  purpose  of 
affording  a  channel  of  escape  for  the  waste  water  rushing  between  the 
wheel  and  cistern,  in  the  manner  and  for  the  purpose  described." 


78.  For  an  Improved  Mode  of  Making  Candles ;  Ebenezer  M&rsh, 

Alton,  Illinois,  April  30. 

The  patentee  says, — "The  nature  of  my  invention  and  manner  of 
operating  is  as  follows :  About  six  ounces  (the  precise  amount  notma* 
terial,)  of  strong  nitric  acid  is  added  to  a  gallon  of  castor  oil,  and  the 
same  thoroughly  mixed  by  stirring  them  together  several  times  for  the 
first  twenty-four  hours,  then  letting  the  same  stand  for  six  or  eight 
days,  or  until  it  becomes  sufficiently  hard ;  or  the  process  may  be  ex- 
pedited by  beating  and  stirring  the  same  together  when  first  mixed, 
and  suffering  it  to  stand  until  it  becomes  sufficiently  hard.  It  is  then 
shaved  up  fine  and  washed  with  water  slightly  alkaline." 

Claim. — "What  I  claim  as  my  invention  and  desire  to  secure  by 
letters  patent,  is  the  process,  herein  described,  of  hardening  expressed 
vegetable  oils  by  acids,  for  the  purpose  of  making  candles." 


SPECIFICATIONS  OF  ENGLISH  PATENTS. 


Specification  of  a  Patent  granted  to  Jambs  Laming,  of  the  city  of 
London^for  an  invention  of  improvements  in  making  the  cyanides 
and  ferroci/anides  of  Potassium  and  Sodium, — being  a  commU" 
nicationfrom  abroad. — [Sealed,  18th  November,  1845.] 

The  patentee,  before  describing  the  invention  as  communicated  to 
him  from  abroad,  has,  for  the  better  understanding  of  the  improve- 
ments, detailed  the  chemical  facts  or  principles  upon  which  they  are 
founded ;  these  are  as  follow: — 

1st.  When  animal  matter,  which  contains  nitrogen,  as  well  as  hy- 
drogen and  carbon,  is  exposed  to  a  high  temperature,  not  exceeding 
low  red,  an  equivalent  of  nitrogen  combines  with  three  equivalents  of 
hydrogen  to  form  an  equivalent  of  ammonia^  and  the  carbon  is  sepa- 
rated. 

2nd.  When  ammonia  is  exposed  to  carbon  at  a  full  red  beat,  an 
equivalent  of  ammonia  exchanges  two  of  its  equivalents  of  hydrogen 
for  two  equivalents  of  carbon,  and  thus  becomes  prussic  or  hydrocy- 
anic acid. 
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Srd.  If  Tree  potassium  or  sodium  be  also  present,  the  equivalent  of 
amifnonia  parts  with  all  its  three  equivalents  of  hydrogen,  and  the  nU 
trogen  which  remains  takes  in  their  place  two  equivalents  of  carbon 
to  form  cyanogen,  and  one  equivalent  of  potassium  or  sodium,  as  the 
case  may  be,  to  form  a  cyanide  of  the  metallic  base. 

4th.  When  animal  matter  is  exposed  to  heat,  its  temperature  be- 
comes gradually  increased  to  low  redness  before  it  assumes  that  higher 
temperature  indicated  by  a  full  red  color ;  therefore,  whenever  animal 
matter  is  subjected  to  what  is  called  destructive  distillation,  the  for- 
mation of  ammonia  must  take  precedence,  in  point  of  time,  to  that  of 
prussic  acid  or  of  the  cyanides. 

5th.  When  the  oxide  of  potassium,  or  of  sodium;  or  the  carbon* 
ate  of  either  of  those  oxides,  is  intimately  mixed  with  carbon^  and 
exposed  to  a  heat  approaching  to  whiteness,  its  metallic  base  is 
set  free  from  the  oxygen  with  which  it  was  previously  combined,  and 
rises  in  vapor.  If  ammonia' comes  into  contact  with  the  mixture  of 
carbon  and  alkali,  or  of  carbon  and  alkaline  carboh^te,  the  separation 
of  the  metallic  base  from  its  oxygen  takes  place  at  a  lower  tempera- 
ture,— under  such  circumstances,  a  full  red  heat  being  sudicient.  In 
the  case  of  the  carbonates,  the  metallic  bases,  potassium  and  sodium, 
are  liberated  from  the  carbonic  acid  also,  whenever  they  separate  from 
their  oxygen. 

6th.  Cyanide  of  potassium,  or  cyanide  of  sodium,  by  exchanging 
an  equivalent  of  every  three  equivalents  of  its  base  for  an  equivalent 
of  iron,  is  converted  into  the  corresponding  ferrocyanide,  or  what  is 
called  in  commerce  prussiate  of  potash,  or  prussiate  of  soda ;  and  this 
change  may  be  elSected  by  causing  the  cyanides  of  the  respective 
metals,  dissolved  in  water,  to  come  into  contact  with  iron,  or  oxide  of 
iron,  in  a  state  of  division. 

The  ordinary  way  of  combining  potassium  or  sodium  with  cyano- 
gen, preparatory  to  making  the  prussiate  of  potash,  or  prussiate  of 
soda,  for  commerce,  is  to  expose,  iu  iron  pots,  an  impure  carbonate  of 
one  of  those  alkalies  and  animal  matter  to  a  red  heat,  and  to  trnstjor 
the  necessary  contact  of  the  nitrogen  and  carbon  of  the  animal  matter 
with  the  metallic  element,  to  the  thorough  incorporation  of  the  ingre* 
dientsof  the  pasty  mass  by  stirring.  While  the  temperature  of  the 
animal  matter  is  approaching  redness,  ampionia  is  constantly  being 
generated,  and  as  it  is  volatile,  it  escapes  and  is  lost ;  and  this  con« 
tinues  until  the  heat  becomes  great  enough  to  convert  the  nitrogen 
and  carbon  of  the  animal  matter  into  cyanogen,  and  to  fix  that  cyan* 
ogen,  by  combining  it  with  the  metallic  base  of  the  alkali.  Another 
source  of  loss  is,  the  difficulty  of  causing  the  different  elements  con- 
tained in  the  pasty  mass  to  combine ;  for,  before  each  can  be  brought 
into  contact  with  the  other,  by  mechanical  agitation,  their  temperature 
becomes  elevated>  and  great  part  of  the  resulting  nitrogenous  gases, 
which  are  volatile,  have  time  to  escape.  There  is  a  third  evil  attend- 
ing the  ordinary  process,  namely,  the  proportion  of  carbon  in  animal 
matter,  compared  to  its  nitrogen,  is  greater  than  that  in  the  alkaline 
cyanides ;  the  greater  part  of  this  carbon,  from  its  fixed  nature,  re* 
mains  to  solidify  the  mass  from  which  the  nitrogen  so  freely  escapes; 
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so  that  it  becomes  necessary  to  suspend  the  addition  of  the  animal 
matter,  on  account  of  the  mass  being  too  solid  for  the  chemical  action 
to  go  on,  before  enough  of  nitrogen  has  been  combined  to  convert 
much  of  the  alkali  into  prussiate. 

Two  patents  have  already  been  granted  for  methods  of  preventing 
the  losses  sustained  in  the  ordinary  way  of  making  the  prussiates  of 
potash  and  soda.    By  one  of  these  methods,  the  ammonia  which  is 
liberated  from  a  heated  mixture  of  alkali  and  animal  matter,  is  con- 
ducted first  over  the  surface  of  fused  alkali,  (the  said  alkali  having  no 
admixture  of  carbon,)  and  afterwards  into  a  vessel  containing  a  solu- 
tion of  alkali.     The  other  of  these  methods  directs  that  the  aaimonia, 
which  results  from  animal  matter  exposed  to  heat,. be  made  to  pass 
upwards  and  downwards  through  a  series  of  vertical  pipes,  arranged 
on  the  principle  of  inverted  syphons,  heated  to  redness,  and  charged 
with  a  mixture  of  charcoal,  potash,  and  iron,  reduced  to  snnall  frag- 
ments.    With  regard  to  the  former  of  these  methods,  it  is  well  known 
to  chemists  that  fused  alkali  has  no  power  of  decomposing  ammonia 
into  cyanogen  unless  carbon  be  present ;  and  with  regard  to  the  latter 
method,  it  is  obvious  (hat,  as  the  materials,  if  brought  into  a  state  of 
fluidity  or  pastiness,  must,  of  necessity,  choke  the  passage  of  the  pipes, 
the  method  demands  that  the  mixture  in  the  inverted  syphons  be  kept 
from  losing  its  solid  or  granular  state;  and  the.  continuance   of  that 
state  is  sechred  by  the  large  proportion  of  infusible  charcoal  compared 
to  the  fnsible  potash,  which  the  patentee  prescribes,  as  fulfilling  his 
intentions  in  a  satisfactory  manner. 

Now,  under  the  present  invention,  the  patentee  makes  use  of  char- 
coal, or  other  form  of  carbon,  in  ponder,  mixed  with  one  of  the  alka- 
lies, or  its  carbonate  or  other  salt,  capable,  under  the  circumstances, 
of  surrendering  its  metallic  base  to  cyanogen.    This  mixture  is  con- 
stantly maintained  in  a  fused  state,  sd  as  to  be  fluid,  or  at  least  in  a 
pasty  condition,  which  is  highly  favorable  for  converting  the  metallic 
base  of  the  alkali,  or  its  salt,  into  a  cyanide,  and  which  takes  place 
rapidly  under  such  circumstances,  when  a  current  of  ammonia  gas  is 
introduced  to  the  fused  mixture.     The  metallic  base  of  potash,  or  soda, 
or  of  their  compounds  respectively,  as  the  case  may  be,  is  liberated 
by  the  agency  of  the  heated  carbon,  assisted  by  the  affinity  of  the  me- 
tallic base  for  the  cyanogen,  which  is  at  the  same  time  formed  by  the 
combination  of  heated  carbon  with  the  nitrogen  of  the  ammonia;  cy- 
anide of  the  metallic  base  is  thus  produced,  aud  this  product  is  eon- 
stantlyauginented  in  quantity  (thecurrentof  ammonia  beingconttnued; 
until  great  part  of  the  alkali,  or  other  compound  of  its  base,  has  be- 
come converted  into  cyanide.     When  an  alkaline  carbonate  is  used, 
powdeVed  charcoal,  to  the  amount  of  more  than  30  per  cent,  of  its 
weighty  may  be  added,  without  destroying  the  fluidity  of  the  mixture 
if  the  temperature  is  raised  to  a  full  red.     When  the  potash  or  soda 
is  in  a  caustic  state,  a  larger  proportion  of  charcoal  may  be  added ; 
or,  what  is  more  advantageous,  the  niixture  will  remain  fluid,  although 
the  heat  be  raised  not  so  high.     Whether  the  ammoi\ia  gas  is  passed 
through  the  mixture  of  carbon  and  fused  alkali,  or  other  compound 
of  its  metallic  base,  (which  is  preferred,)  or  over  its  surface,  it  is  better 
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to  have  more  than  one  vessel  charged  with  the  heated  materials,  and 
so  connected  together  by  pipes^  that  the  nitrogen  of  the  ammonia, 
which  escapes  the  chemical  reaction  in  the  first  vessel,  shall  not  pass 
through  the  whole  series  without  combining.  The  apparatus  thus 
acts  on  the  principle  of  a  series  of  VVoolfe's  bottles,  and  according  to 
this  invention  all  the  vessels  aro  made  red  hot,  except  the  last,  into 
which  water,  or  some  liquid  convenient  for  arresting  the  vapors  of 
alkaline  metal,^  is  put ;  or  otherwise  the  vapors  might  be  lost.  The 
first  product,  as  in  the  common  process  for  making  prussiate,  is  a  cy* 
anide  of  the  alkaline  metal  present,  which  may  be  dissolved  out  from 
the  mass,  technically  called  <<meta],^'  by  boiling  the  latter  in  alcohol, 
of  about  0-896  specific  gravity,  from  which,  filtered  hot,  it  spontane- 
ously separates,  in  great  part,  on  cooling.  To  obtain  the  ferrocyanide, 
the  metal  is  to  be  treated  in  the  usual  way,  namely,  its  soluble  parts 
dissolved  in  water,  then  treated  with  iron,  the  solution  evaporated, 
and,  when  sufficiently  concentrated  and  clear,  set  aside  to  crystalize ; 
and  the  rough  product  is  afterwards  purified  by  re*crystalization. 

The  patentee  states  that  he  does  not  claim  the  invention  of  any 
process  for  dissolving  out  or  obtaining  either  cyanide  or  ferrocyanide 
from  the  compound  termed  <<  metal;"  nor  does  he  claim  the  construc- 
tion of  apparatus  wherewith  the  process  or  processes  may  be  carried 
on ;  but  he  describes  some  arrangements  which  have  been  found  to 
answer.  One  of  these  consists  of  three  iron  air-tight  covered  pots, 
communicating  with  one  another  in  the  manner  of  ordinary  Woolfe's 
bottles:  that  is  to  say,  the  induction  pipe  of  the  first  pot  reaches  to 
near  its  bottom, — its  eduction-pipe  reaches  down  the  interior  of  the 
second  pot  to  near  its  bottom, — and  the  eduction-pipe  of  this  second 
pot  terminates  in  like  manner  in  the  third  pot;  while  the  eduction- 
pipe  of  the  latter  plunges  beneath  the  surface  of  some  water,  or  other 
liquid,  convenient  for  oxidizing  and  arresting  vapors  of  alkaline  metal. 
Each  of  the  pots  has  a  man-hole  in  its  cover,  by  means  of  which  it 
may  be  charged  and  discharged,  and  a  door,  by  which  it  may  be  per- 
fectly closed.  Each  covered  pot  is  so  set  in  a  furnace  as  to  be  heated 
to  a  temperature  great  enough  to  keep  its  contents  in  a  state  of  con- 
stant fusion.  Its  charge,  when  fused,  should  about  half  fill  it.  By 
the  use  of  this  apparatus,  the  ammonia  which  is  forced  into  the  first 
pot,  by  reason  of  its  own  elasticity  under  the  pressure  attending  its 
assumption  of  the  gaseous  state,  passes  through  the  fluid  mixture 
of  fused  alkali  and  carbon  in  that  pot, — being  there  decomposed  into 
nitrogen  or  cyanogen,  and,  as  cyanogen,  combining  with  and  satura- 
ting the  alkaline  metal  present ;  after  which  the  ammonia  or  its  nitro- 
gen or  uncombined  cyanogen,  which  results  from  its  action  on  the 
carbon,  still  remaining  in  that  pot,  passes  into  the  second  pot,  to  con- 
vert the  alkaline  metal  there  present, into  a  cyanide.  In  like  manner, 
the  ammonia,  or  its  nitrogen,  or  the  resulting  cyanogen,  may  arrive 
in  the  third  pot ;  then  is  the  time  for  stopping  the  operation,  in  order 
that  the  two  first  pots  may  be  emptied  and  re-charged.  Owing  to  the 
volatility  of  the  alkaline  metals  at  high  temperatures,  the  pipes  of  com^ 
munication  between  the  pots  are  apt  to  become  obstructed ;  for  this 
reason  they  are  proposed  to  be  made  straight,  and  joined  together  at 
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right  angles,  in  such  a  manner  that  by  removing  a  screw-plug  from 
the  end  of  each  rectilinear  piece,  the  passage  through  it  may  be  cleared 
by  passing  into  it  a  short  rod  of  iron  ;  in  order  that  this  process  need 
not  be  often  repeated,  the  diameter  of  the  pipes  should  be  as  great  as 
convenience  admits  of. 

The  patentee  next  describes  a  modification  of  the  preceding  appa- 
ratus, wherein  no  pressure  is  required  to  overcome  the  resistance  op- 
posed to  the  current  of  ammonia  by  the  fluid  mass  into  which  the 
induction-pipes  of  the  preceding  apparatus  are  immersed.  In  this 
modification  all  the  induction-pipes  stop  short  at  the  covers  of  the 
pots,  except  that  of  the  open  pot,  which  may  be  allowed,  without 
much  inconvenience,  to  dip  below  the  surface  of  the  water,  or  other 
Hquid,  intended  to  arrest  the  metallic  vapors. 

The  ammonia  gas,  in  this  case,  urged  forward  by  an  inconsiderable 
amount  of  pressure,  comes  into  contact  with  the  surfaces  of  the  fused 
ingredients  in  the  several  pots  in  succession,  until  it  is  either  decom- 
posed and  its  nitrogen  absorbed,  as  in  the  preceding  case,  or  escapes 
by  the  last  eduction-pipe  of  the  series;  to  prevent  which,  either  the 
number  of  pots  may  be  increased,  or,  what  is  better,  each  of  the  three 
should  be  furnished  with  agitators,  moved  by  machinery  or  labor. 
When  the  latter  arrangement  is  adopted,  each  pot  should  be  furnished 
with  a  lofty  conical  cover,  containing,  at  its  apex,  a  stuffing-box,  in 
which  the  axis  of  the  agitator  turns,  and  which  is  kept  sufficiently 
cool  by  a  stream  of  water  running  through  a  small  cistern,  which  em- 
braces the  stuffing-box.  With  this  apparatus,  the  fused  ingredients 
may  be  either  in  a  fluid,  semi-fluid,  or  pasty  condition. 

The  patentee  claims  the  making  of  the  cyanides  and  ferrocyanides 
of  potassium  and  sodium ;  or,  as  they  are  called  in  commerce,  prus- 
siates  of  potash  and  soda,  in  any  suitable  apparatus,  by  passing  am- 
monia (either  pure,  or  mixed  with  such  other  gases  as  do  not  prevent 
the  desired  result,)  over  the  surface,  or  through  the  mass  (according 
as  the  induction-pipes  may  dip  or  not  below  the  surface)  of  potash,  or 
soda,  or  other  compound  of  potassium  or  sodium,  (capable,  under  the 
circumstances,  of  setting  free  its  metallic  base,)  in  a  state  of  fusion  by 
beat,  and  mixed  with  charcoal,  or  other  form  of  carbon,  in  powder, 
and  in  such  proportion  as  to  be  adequate  to  efiect,  without  destroying 
by  its  bulk,  the  fluid,  semi-fluid,  or  pasty  condition  of  the  resulting 
mass.  And,  further,  he  claims,  for  the  process  or  processes  of  this  in- 
vention, the  sole  use  of  ammonia,  or  mixture,  or  combination  of  am- 
monia with  other  gases  or  vapors,  whatever  be  the  source  from  which 
it  is  obtained ;  provided,  always,  that  in  such  mixture  or  compound 
there  be  no  substance  present  capable,  by  its  nature,  of  preventing 
the  desired  result.  He  claims,  for  example:  the  application  to  this 
invention  of  ammonia,  or  carbonate  of  ammonia,  obtained  from  gas- 
water,  from  urine,  from  the  liquor  condensed  in  the  distillation  of 
bones  or  other  animal  matter,  or  from  one  or  other  of  the  salts  of  am- 
monia, or  a  solution  of  ammonia ;  and  also  the  ammonia,  or  carbonate 
of  ammonia,  which  is  obtained  directly,  mixed  with  other  gases,  in 
the  carbonization  of  bones  and  other  animal  matters,  and  in  the  chem>* 
ical  treatment  of  guano.    Whatever  be  the  source  from  whence  the 
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ammonia  is  obtained,  it  is  desirable  that  it  shoirld  be  made  as  free  from 
the  vapor  of  water  as  possible  before  it  is  introduced  to  the  fused  ma- 
terials; for  this  purpose  the  substances  from  which  it  is  to  be  elimi- 
nated may  be  dried,  or  else  the  ammonia  may  be  passed^in  an.elastic 
state,  in  contact  with  some  substance  known  to  chemists  to  be  conve- 
nient for  desiccating  that  gas. 

Instead  of  obtaining  the  ammonia  by  a  separate  process,  or  from  a 
distinct  vessel,  the  inventor  sometimes  causes  it  to  be  given  off  from 
animal  matter  contained  in  the  vessel  or  vessels  in  which  the  cyanide 
is  formed.  For  this  purpose  it  is  better  to  use  the  potash  or  the  soda 
in  a  caustic  state,  causing  it,  while  in  that  condition,  to  dissolve  the 
animal  matter.  The  following  is  the  mode  of  proceeding: — A  caustic 
solution  of  alkali,  in  water,  or  other  convenient  liquid,  is  first  made 
boiling  hot,  and  to  it,  while  boiling,  as  much  animal  matter  is  added 
as  it  will  readily  dissolve ;  the  solution  is  tiext  evaporated  to  dryness, 
and  the  mass  preserved  in  that  state  for  use.  When  a  portion  of  this 
mass  is  put  into  each  of  the  heated  vessels,  except  the  last,  of  such  a 
series  as  has  been  described,  and  the  last  heated  vessel  is  charged  with 
carbon,  mixed  with  some  convenient  compound  of  an  alkaline  metal, 
as  before  stated,  then  the  ammonia  which  escapes  from  any  one  of 
the  vessels  in  the  series,  will  have  to  pass  through  one  or  more  sub- 
sequent  vessels,  and  thus  tend  to  suffer  decomposition  ;  the  resulting 
nitrogen  being  converted  into  cyanogen,  and  then  being  absorbed. 
This  admits  of  the  cheaper  kinds  of  animal  matter  being  used^-^«uch 
as  the  undried  flesh  and  viscera  of  carrion,  and  old  woolen  flock  and 
rags,  which,  by  reason  either  of  humidify,  or  too  great  volurtie,  cannot 
conveniently  be  mixed  in  their  natural  state  with  red  hot  alkali.  The 
patentee  claims  this  modification  of  the  process  as  part  of  the  invention 
for  which  this  patent  has  been  granted.  Sometimes  the  mass  result- 
ing from  the  desiccation  of  the  solution  of  animal  matter  in  caustic 
alkali  is  put  into  red  hot  open  pots ;  in  this  case,  much  ammonia  is 
lost,  but  the  improvement  which  is  introduced  by  replacing  the  ordi- 
nary mechanical  admixture  by  an  intimate  chemical  combination^ 
•  affords  a  greater  product  in  prussiate  than  can  be  obtained  from  an 
equal  quantity  of  animal  matter  treated  in  the  ordinary  ^  way. — [//i- 
rolledj  May^  1846.]  Load.  Jour.  Arts  &  Sci. 


Specification  of  a  Patent  granted  to  William  Greexer,  of  Bir^ 
mingham^  and  William  Edwards  Staite,  of  the  county  ofSur^ 
rey,for  improved  means  of  ignition  and  illumination. — [Sealed, 
7ih  February,  1846.] 

This  invention  consists  in  obtaining  light  by  means  of  solid  prisms 
or  cylinders  of  carbon  enclosed  in  air-tight  vessels  of  glass  or  other 
transparent  substance,  which  prisms,  when  acted  on  by  currents  of 
Voltaic  or  magnetic  electricity,  are  rendered  luminous;  (the  carbon  be- 
ing previously  freed  from  impurities,  and  divided  on  the  surface  into 
numerous  acute  points;)  or  rods  or  strips  of  platinum,  or  other  metal 
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not  easily  fused,  when  divided  on  the  surface  into  numeroas  acnte 
points,  and  enclosed  in  transparent  air-tight  vessels,  may  be  employed, 
together  with  currents  of  electricity,  for  producing  illumination.  The 
invention  also  iocludes  the  employment  of  hollow  cylinders  of  carbon, 
either  plain  or.  acuminated,  partially  inserted  within^  and  brought 
into  perfect  contact  with  hollow  cones  of  platinum,  either  plain  or 
acuminated;  the  whole,  being  enclosed  in  .transparent  air-tight  vessels, 
are  rendered  luminous  by  electric  currents. 

Carbon  and  platinum  have  been  before  used  for  the  above  purpose; 
but  the  patentees  state  that  carbon  has  been  found  to  give  out  various 
extraneous  matters,  which  interfere  with  the  contumity  of  the  lights 
and  darken  the  glass  vessel  by  deposits  on  the  inside  of  the  same ; 
and  from  plain  surfaced  platinum  only  a  feeble  light  has  been  ob- 
tained. In  arder  to  obtain  carbon  perfectly  pure,  or  as  nearly  so  as 
possible,  the  patentees  digest  a  quantity  of  lamp-black,  or  pulverized 
charcoal,  or  pulverized  coke,  (which  has  been  purified  from  sulphur 
and  other  matters  by  the  application  of  electricity,  according  to  the 
method  patented  by  J.  Church,  December  20,  1845,)  in  dilute  nitro- 
muriatic  or  other  acid ;  it  is  then  strained  from  the  acid,  and  washed 
several  times  in  water;  it  is  next  washed  in  a.weak  alkaline  solution; 
and,  lastly,  in  distilled  water,  until  no  traces  of  impurity  are  percepti- 
ble. The  purified  carbon  is  thoroughly  dried,  and  then  converted  into 
prisms  or  cylinders  by  means  of  au  hydraulic  or  screw-press,  in  the 
same  way  as  the  porcelain  buttons  are  made ;  and  sometimes,  to  in- 
sure perfect  dryness  and  homogeneousness,  the  prisms  or  cylinders  are 
exposed  to  aH  intense  heat  in  a  furnace  for  about  twenty-four  hours. 
The  numerous  acute  points  ar^  formed  on  the  surfaces  of  the  prisms 
or  cylinders  by  means  of  a  saw,  or  by  casting  them  in  suitably-indented 
disks.  The  advantage  obtained  by  opposing  two  such  acuminated 
surfaces,  the  one  to  the  other,  is,  that  should  the  electric  current  cease 
between  any  two  points,  (as  frequently  happens  in  the  ordinary  mode 
of  igniting  carbon  by  electricity,  when  there  are  only  two  points  in 
opposition,)  the  current  will  be  kept  up  by  the  remaining  points,  and 
the  light  maintained  without  any  material  interruption  or  abatement. 
In  some  cases  a  number  of  thin  strips  of  charcoal,  separated  from  each 
other  by  platinum  foil,  and  bound  together  with  platinum  wire,  are 
substituted  for  the  bodies  with  acuminated  surfaces;  and  sometimes, 
instead  of  employing  either  lamp-black,  charcoal,  or  coke,  plumbago 
or  black-lead  is  prepared,  formed,  and  used  in  the  same  way. 

When  platinum,  or  other  difficultly  fusible  metal,  is  used  as  the  illu- 
minating medium,  the  number  of  separate  points  on  its  surface  are 
multiplied  as  much  as  can  be  conveniently  effected ;  and,  for  this  pur- 
pose, the  patentees  either  perforate  a  sheet  of  the  metal  with  a  great 
number  of  minute  holes,  or  take  it  in  the  form  of  wire,  and  weave  it 
into  a  gauze  sufficiently  thick  to  bear  the  heat  produced  by  the  electric 
current  without  fusing.  When  hollow  cylinders  of  carbon  are  em- 
ployed in  combination  with  hollow  cones  of  platinum,  they  are 
arranged  in  the  following  manner : — The  two  wires  from  a  voltaic 
battery  are  each  connected  with  a  hollow  cone  of  platinum,  either 
plain  or  acuminated^  and  the  cones  are  placed  with  their  bases  facing, 
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but  at  a  short  distance  from  each  other;  the  cones  are  then  connected., 
by  placing  between  them  a  hollo  v  cylinder  of  carbon,  either  plain  or 
acuminated,  and  inserting  it  so  far  into  them  as  to  be  in  perfect  contact 
therewith  all  round.  Such  cones  and  cylinders  may  be  used  either  in 
single  sets,  or  in  any  number  of  sets  which  the  battery  or  batteries 
employed,  may  be  adequate  to  supply.  When  the  illuminating  me- 
dium is  placed  in  the  transparent  air-tight  vessel,  it  may  be  either  kept 
stationary  or  made  to  rotate. 

The  patentees  claim,  Firstly, — the  employment,  as  a  medium  for 
the  development  and  exhibition  of  electric  light,  of  carbon,  purified 
and  prepared  as  above  described.  Secondly, — the  employment,  for  the 
said  purpose,  of  carbon  and  platinum,  or  any  other  like  difficultly  fu- 
sible metal,  in  solid  prisms  or  cylinders,  divided  on  the  surfaces  thereof 
into  numerous  acute  points,  or  in  such  other  forms  as  to  present  nu- 
merous acute  points,  as  above  described.  Thirdly, — the  employment, 
for  the  said  purpose,  of  hollow  cylinders  of  carbon,  either  plain  or 
acuminated,  in  combination  with  hollow  cones  of  platinum,  or  other 
like  difficultly  fusible  metal,  either  plain  or  acuminated,  as  above  de- 
scribed.— [Inrolledj  August^  1846.]  Ibid. 


Specification  of  a  Patent  granted  to  Timothy  Kekrick^  of  the 
county  of  Stafford^  iron-founder^  for  improvements  in  glazing 
and  enameling  the  surfaces  of  cast  iron. — [Sealed  26th  May,  1846.] 

This  invention  consists  in  enameling  the  surfaces  of  certain  cast  iron 
articles.  The  vessel  of  cast-iron  required  to  be  glazed  and  enameled, 
mast  first  be  well  cleaned ;  it  is  then  ready  for  the  application  of  the 
enamel,  which  is  composed  of  two  coats,  one  forming  the  body*  and 
the  other  producing  the  glaze.  The  first  composition  is  made  by 
fusing  100  lbs.  of  calcined  flints,  ground  to  fine  powder,  with  75  lbs.  of 
finely  pulverized  borax,  and  then  grinding  40  lbs.  of  this  mixture 
with  5  lbs.  of  potters'  clay,  in  water,  until  it  is  brought  to  such  a  con- 
sistence that,  when  the  cast  iron  vessel  is  dipped  into  the  composition,  it 
will  receive  a  coating  about  one-sixteenth  of  an  inch  thick.  As  soon  as 
the  coating,  thus  applied,  has  become  set,  and  while  it  is  yet  moist,  the 
second  composition,  which  is  in  a  finely  pulverized  state,  is  sifted  over 
it.  The  second  composition  is  formed  by  mixing  together  100  lbs.  of 
Cornish  stone,  ground  to  a  fine  powder,  1 17  lbs.  of  finely  ground  borax, 
35  lbs.  of  soda-ash,  35  lbs.  of  saltpetre,  35  lbs.  of  sifled  slaked  lime,  13 
lbs.  of  white  sand,  and  50  lbs.  of  well-pounded  white  glass,  and  vitrify- 
ing the  mixture;  when  cool,  it  is  ground  very  fine  in  water,  and  after- 
wards dried;  45  lbs.  of  the  powder  and  1  lb.  of  soda-ash  are  well  mixed 
in  hot  water,  by  stirring;  and  the  mixture  being  then  dried  in  a  stove,  a 
fine  powder  is  produced,  which  constitutes  the  second  composition. 
When  this  powder  has  been  very  evenly  sifted  over  the  first  composition, 
the  cast  iron  article  must  be  put  into  a  stove  kept  at  a  temperature  of 
about  212^  Fahr.,  in  order  to  dry  the  composition  ;  after  which,  the 
composition  is  fired,  by  placing  the  article  in  a  kiln  or  muffle,  kept  at 
the  temperature  requisite  to  fuse  the  glaze.    If  the  article  is  found  to 
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be  imperfectly  glazed,  when  withdrawn  from  the  kiin,  some  of  the 
glazing  composition  is  again  sifted  over  it,  and  it  is  replaced  in  the 
kiln  until  the  glaze  is  fused. 

For  coating  the  inside  of  iron  pipes,  over  which  the  glaze-powder 
cannot  be  conveniently  sifted,  on  account  of  their  length  or  siuall  di- 
ameter,  the  patentee  proceeds  in  the  following  manner : — When  the 
inside  of  the  pipe  has  been  cleaned^  he  pours  the  first  composition 
through  ity  turning  the  pipe  round  at  the  same  time,  to  insure  an  even 
coating  upon  every  part;  after  this  has  become  set,  he  pours  the  second 
composition  through  in  a  similar  manner,  and  then  fires  it  in  a  kiln, 
as  above  mentioned. 

The  patentee,  in  concluding  his  specification,  says,  that  the  interior 
surfaces  and  rims  of  cast  iron  vessels  have  been  heretofore  enameled 
and  glazed  by  the  application  of  two-coatings,  one  for  the  body,  and 
the  other  for  the  glaze.  He  therefore  claims.  Firstly, — ^the  enameling 
and  glazing,  in  the  manner  above  described,  of  the  exterior  surfaces 
only  of  such  vessels  of  cast  iron.  Secondly, — he  claims  the  enamel- 
ing and  glazing  of  cast  Italian-irons,  cast  box-irons,  and  cast  iron 
knobs  for  doors  and  other  purposes.  Thirdly,— the  enameling  and 
glazing  of  the  inside  of  such  cast  iron  pipes  as  aforesaid.  And, 
Lastly, — the  enamel  and  glazing  of  the  ornamental  surfaces  of  cast 
iron. — llnroiled,  November,  1846.]  Ibid. 
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COMMITTEB   ON  SciXNCE   AND  THE    ArTS. 

Report  on  Jlpparati^  for  Double  Seaming  Tin-ware,  tfc. 

The  Committee  oa  Science  and  the  Arts,  consticated  by  the  Franklin  Institute  of 
the  Stale  of  Pennsylvania^  for  the  promotion  of  the  Mechanic  Arts,  to  whom 
was  referred,  for  examination,  a  Machine  for  Double  Seaming  Tin-ware,  kc., 
invented  by  Mr.  George  R.  Moore,  of  Philadelphia,  Pennsylvania,  Rbport  :-' 

That,  upon  examining  the  machine,  they  find  it  simple  in  its  con- 
struction, and  in  many  respects  similar  to  those  used  for  swedging  and 
burring. 

The  most  essential  points  wherein  it  differs  from  other  double  seam- 
ing machines,  consist  in  the  peculiar  form  of  the  heads,  or  dies,  com- 
bined with  a  small  roller  running  at  an  angle  of  about  45  degrees  with 
them,  for  the  purpose  of  keeping  the  work  in  its  place  during  the 
operation  of  turning  down  the  seam. 

Also  a  sliding  gauge,  for  holding  in  a  proper  position  any  flaring 
article,  all  of  which  are  fully  explained  in  the  drawing  and  specifica- 
tion herewith  submitted. 

These  features  embrace  all  that  is  claimed  by  Mr.  Moore,  as  new, 
and  for  which  he  has  obtained  letters  patent. 

The  committee  have  devoted  considerable  time  and  attention  to  as- 
certain, as  correctly  as  possible,  the  practical  working  of  the  machine, 
and  for  that  purpose  had  it  tried  by  different  workmen,  and  the  result. 
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in  every  instance,  was  entirely  satisfactory;  and,  in  addition  to  their 
own  observation,  they  have  been  favored  with  the  testimony  of  several 
highly  respectable  manufacturers,  in  whose  establishments  they  are 
now  successfully  used. 

These  facts  induce  the  committee  to  recommend  the  machine  to  the 
favorable  notice  of  manufacturers  of  tin-ware. 

By  order  of  the  Committee, 

William  Hamilton,  Actuary. 
FMladelphia,  March  11,  1847. 

Description  (extracted  from  the  letters  patent)  of  a  Double  Seam- 
ing Machine,  invented  by  Geo.  R.  Moore^  of  Philadelphia,  Penn- 
sylvania, dated  September  I9th,  1846. 

Reference  is  had  to  the  accompanying  drawing,  which  presents  a 
front  view,  and  makes  a  part  of  this  description. 

All  the  parts  that  are  not  lettered  compose  the  frame  simply,  the 
construction  of  which  is  obvious  from  the  drawing,  as  it  is  similar  to 
other  tin  machines,  and  made  of  the  same  materials;  it  may,  however, 
be  varied. 


I  proceed  to  describe  the  working  machinery,  noticing  first  the  two 
arbors,  a,  and  b,  which  are  connected  by  cog  wheels,  and  turned  by 
the  crank,  c.  Two  heads,  d,  and  e,  are  affixed  to  the  ends  of  these 
arbors,  and  between  these  heads  the  double  seaming  is  performed. 
A  pan,  Pf  is  represented  in  dotted  lines,  as  placed  over  the  head,  d, 
on  the  lower  arbor,  so  as  to  bring  the  edge  which  is  to  be  seamed 
down  between  the  head,  c,  and  a  small  roller,  /,  hereafter  described. 
The  shape  of  the  head,  e,  should  be  carefully  noticed.  This  head  con- 
sists of  a  flanch,  1,  projecting  from  a  cylindrical  surface,  2,  similar  to 
some  other  machines  now  in  use ;  this  cylindrical  surface  is  terminated 
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by  a  shoulder,  3,  that  connects  with  a  conical  moulding,  4.  The  bevel 
surface  of  the  head,  e,  bears  first  upon  the  edge  of  the  pan,  which  is 
sustained  by  the  head,  £^y  the  shoulder,  3,  above  named,  coming  against 
the  bottom,  and  the  edge  is  forced  to  yield  to  the  bevel  of  the  head,«, 
as  this  is  screwed  down  upon  it  by  means  of  the  screw,  ^,  and  should 
any  part  of  the  edge  be  inclined  to  slip  out  towards  the  top  of  the  pan, 
(as  this  edge  is  always  composed  of  three  thicknesses,)  it  is  prevented 
from  so  doing  by  the  little  roller,/,  attached  to  the  collar,  k,  that  sur- 
rounds the  arbor,  6,  near  the  head. 

At  this  stage  of  the  operation,  the  crank,  c,  is  turned,  the  pan  re- 
volves in  the  machine,  and  the  edge  is  turned  down  as  far  as  the  bevel 
part,  4,  of  e,  will  turn  it,  while  the  shoulder,  3,  prevents  the  edge  of 
the  pan  from  bending  too  far  down  towards  the  centre;  after  this,  the 
head,  e,  must  be  raised  up  a  tittle  by  turning  the  screw,^,  attached  to 
the  box,  (in  which  the  arbor,  6,  runs,)  and  then  the  lever,  A,  is  brought 
into  use,  to  move  the  arbor,  6,  inwards,  by  which  the  cylindrical  part, 
2,  of  the  head,  e,  which  is  parallel  with  the  outer  surface  of  the  head, 
(/,  is  brought  over  the  same  and  then  screwed  down  towards  it,  by  the 
screw,  ^,  when,  by  again  turning  the  crank,  the  work  is  completed. 
The  outside  shoulder,  1,  of  the  head,  e,  keeps  the  bottom  of  the  pan 
close  against  the  head,  d.    The  lever,  A,  passes  through  an  aperture 
in  the  frame,  where  it  has  room  to  be  moved  back  and  forth,  and  places 
are  fitted  to  receive  it  when  so  moved,  into  which  it  is  thrown  by  a 
spring,  or  by  its  own  elasticity.     It  also  passes  between  two  shoulders 
on  the  arbor,  b,  and  its  lower  end  is  connected  to  the  frame  by  a  pivot. 
Its  use  has  already  been  explained,    t,  is  a  sliding  gauge  for  the  pur- 
pose of  holding  in  proper  position  flaring  articles,  such  as  the  pan 
represented  in  the  drawing,  where  the  bottom  needs  to  be  thrown  out 
from  a  perpendicular  with  the  arbors,  in  order  to  bring  the  body  par- 
allel with  them.    This  gauge  consists  of  a  shank  that  is  attached,  by 
the  screw,y,  to  the  frame,  and  is  terminated  by  heads  branching  out 
for  the  bottom  of  the  pan  to  rest  against,  upon  the  inside.    This  is 
found  to  be  indispensable  when  the  work  is  much  flaring.    The  heads 
of  this  gauge  are  provided  with  soft  or  smooth  surfaces,  to  prevent 
them  rubbing  the  tin  so  as  to  mar  or  injure  it.     When  it  is  not  desi- 
rable to  use  the  gauge,  the  work  will  rest  against  the  head,  d,  which 
is  faced  nearly  to  the  edge  with  leather,  although  other  materials  may 
be  used,  to  prevent  its  rubbing  the  tin. 

The  piece,  k,  is  a  collar  with  a  lever  attached  thereto,  the  collar 
part  of  it  is  fitted  upon  the  arbor,  by  allowing  the  arbor  to  turn  freely 
in  it,  while  the  upper  end  passes  through  a  loop,  «7i,  in  the  frame,  to 
keep  it  in  an  upright  position,  and  below  the  collar,  this  lever  passes 
through  the  little  roller,/  The  only  use  of  the  loop,  m,  is  to  bring 
the  roller,/,  to  bear  properly  upon  the  work,  and  to  secure  this  the 
better,  the  lever,  Ar,  is  made  crooked  at  the  top,  so  that,  by  pressing  it 
down,  this  part  of  it  is  brought  towards  the  frame,  and  consequently 
the  roller,/  is  moved  up  closer  towards  f,  and  vice  versa. 

A  spring,  /,  is  applied  to  throw  k  back,  as  it  rises  up,  to  make  it 
easy  to  get  the  work  properly  into  the  machine. 
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The  screw,  g^  is  so  connected  with  the  arbor,  6,  by  means  of  a  bow 
and  yoke,  that  both  are  raised  or  lowered  at  pleasure. 

What  I  claim  in  this  invention  is  the  combination  of  the  roller,  fy 
with  the  head,  e,  constructed  and  arranged  substantially  in  the  man- 
ner and  for  the  purpose  set  forth. 

I  further  claim  the  combination  and  arrangement  of  the  gauge,  s, 
in  the  manner  and  for  the  purpose  heretofore  described,  supporting 
the  inside  of  the  vessel  at  the  bottom  while  being  operated  upon,  when 
the  sides  thereof  are  flaring. 

And  lastly,  I  claim  the  employment  of  the  shoulder,  3,  which  ter- 
minates the  base  of  the  conical  part  of  the  head,  e,  to  keep  the  bottom 
in  place  while  making  the  first  bend,  as  above  described. 


Report  on  a  Wicket-gate  for  Canal  Locks. 

The  Committee  on  Science  and  the  Arts,  constituted  by  the  Franklin  Institute  of 
the  State  of  Pennsylvania,  for  the  promotion  of  the  Mechanic  Aits,  to  whom  was 
referred  for  examination  the  plans  and  model  of  a  Wicket-gate  for  Canal  Locks, 
invented  by  F.  C.  Lowthorp,  Esq.,  C.E.|  of  Pennsylvania,  Report: — 

That  they  have  examined  the  plans  and  models  of  Mr.  Lowthorp, 
and  have  had  the  benefit  of  his  personal  explanations. 

They  submit  herewith  a  drawing  of  the  apparatus,  and  a  descrip- 
tion furnished  by  the  inventor,  which  refers,  by  letters,  to  the  diflerent 
parts  of  the  drawing.  There  is  also  in  the  possession  of  the  Institute 
the  original  working  model,  constructed  by  Mr.  Lowthorp,  on  a  scale 
of  one  inch  lo  a  foot,  which  was  tested  at  Mauch  Chunk,  where  it  was 
attached  to  the  fore-bay  of  a  mill  that  furnished  a  constant  head  and 
an  abundant  supply  of  water  for  the  experiments,  which  are  said  to 
have  been  very  successful.  The  committee  experimented  with  a 
small  brass  model,  somewhat  difierently  arranged,  which  was  intended 
for  the  Patent  Office,  at  Washington.  In  it  the  top  and  one  side  were 
made  of  plate  glass,  so  as  to  exhibit  clearly  the  interior  arrangements 
and  movements  of  the  parts.  It  was  attached  to  a  reservoir  four  feet 
deep,  filled  from  a  hydrant.  It  worked  very  satisfactorily,  the  large 
wicket  being  under  perfect  command,  and  being  capable  of  being  set 
in  motion  or  stopped  at  any  angle  desired,  without  causing  any  shock. 

The  object  of  the  apparatus  is  to  draw  water  rapidly  from  a  higher 
level  to  a  lower ;  for  example,  to  fill  or  empty  lock  chambers,  or  to 
draw  ofi'a  canal  level,  mill  race,  or  reservoir  of  any  kind. 

This  is  effected  by  an  ingenious  application  of  hydrostatic  pressure. 
In  the  effluent  sluice  is  placed  a  gate,  or  wicket,  with  two  leaves  at 
right  angles  to  each  other,  having  a  cross-section  like  the  letter  L,  one 
leaf  being  longer  than  the  other.  This  gate  works  upon  pivots,  or  a 
hinge,  at  the  angle  of  intersection  of  the  two  leaves,  and  at  one  side 
of  the  sluice.  The  shorter  leaf  of  the  gate  is  of  proper  dimensions  to 
close  the  sluice  when  the  flow  of  water  is  not  required.  This  leaf  is 
kept  shut  by  the  pressure  of  the  head  of  water,  which  produces  no 
effect  upon  the  longer  leaf  so  long  as  it  is  admitted  freely  to  both  sides 
of  it. 

2^^ 
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When  the  sluice  is  to  be  opened,  the  water  is  drawn  from  one  side 
of  the  longer  leaf,  and  immediately  the  pressure  upon  the  other  side 
preponderates  against  the  shorter  leaf,  and  forces  it  open. 

The  opposite  effect  is  produced  by  admitting  the  water  to  both  sides 
of  the  longer  leaf,  when  the  pressure  upon  the  shorter  leaf  again  doses 
the  sluice. 

These  alternate  effects  are  produced  by  two  small  turning-  wickets 
at  right  angles  to  each  other  and  coupled  together,  which  are  moved 
simultaneously  by  a  single  lever. 

For  the  details,  the  committee  refer  to  the  annexed  description  and 
drawing,  without  which,  they  would  be  unintelligible. 

In  the  model  and  plans,  the  small  wickets  are  on  a  scale  represent- 
ing fifteen  inches  square,  and  the  sluice  is  three  feet  wide  and  five  feet 
high,  having  an  opening  of  fifteen  square  feet  The  time  and  effort 
required  to  manoeuvre  the  small  wickets  will  certainly  not  be  greater 
than  is  necessary  to  work  one  of  the  simple  turning  wickets  generally 
used  in  lock  gates,  while  the  quantity  of  water  discharged  by  the 
sluice  will,  with  the  above  proportions,  be  about  four-fold,  and  may, 
by  a  variation  of  the  relative  dimensions  of  the  parts,  be  greatly  in- 
creased. 

In  conclusion,  the  committee  will  observe,  that,  in  some  important 
particulars,  the  apparatus  under  consideration  resembles  the  very  in- 
genious device  invented  by  Josiah  White,  Esq.,  and  known  as  the 
"  Bear-trap  Sluice.''  It  is  probable,  indeed,  that  the  original  idea  was 
suggested  by  that  contrivance,  with  which  the  Institute  is  familiar. 

In  the  application  of  the  same  general  principle,  however,  and  'in 
the  details,  as  well  as  the  uses  to  which  "  F.  C.  Lowthorp's  wicket- 
gate"  is  applicable,  the  committee  recognize  originality  and  ingenuity 
worthy  of  praise,  and  they  commend  the  invention,  to  those  having 
important  hydraulic  works  to  construct,  as  deserving  of  their  attention 
and  investigation. 

By  order  of  the  Committee, 

William  Hamilton,  Actuary. 

Philadelphia^  March  11,  1847. 

Description  of  F^  C.  Lowthorp's  Wicket-gate  for  Canal  Locks. 

Fig.  1  is  a  plan,  in  which  the  part  A,  is  intended  to  represent  a  re- 
servoir, lock-chamber,  &c.  a,  dy  shows  the  leaves  of  the  <•  wicket- 
gate,"  (which  is  supposed  to  be  placed  in  the  side  wall  of  a  lock,) 
both  of  which  are  secured  to  the  shaft,  Sj  and  are  connected  by  means 
of  the  rods,  or  bars,/?,/?.  H,  is  a  recess,  or  chamber,  into  which  the 
leaf,  dj  moves  in  opening  the  leaf,  (or  gate,)  a.  t,  a,  are  small  valve- 
gates,  (so  connected,  or  coupled,  that  both  may  be  turned  at  the  same 
timey  the  one  opening,  and  the  other  shutting,)  used  for  emptying  and 
filling  the  chamber,  H,  and  may  be  worked  as  shewn  in  the  plan  and 
sectional  views,  (see  figs.  1,  2,  and  3,)  or  otherwise,  c,  e,  is  a  chan- 
nel, or  pipe,  communicating  with  the  water  in  the  (lock-chamber,  or) 
reservoir,  A,  and  the  chamber,  H,  through  the  valve-gate,  /.  ^,  is  a 
grating  intended  to  prevent  the  channel,  c,  c,from  becoming  obstruct- 
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ed.    n,  n,  is  a  channel,  or  pipe,  communicating  with  the  chamber,  H, 
and  the  lower  level,  through  the  valve-gate,  o.    m,  is  a  man-hole  in 


the  leaf,  d,  for  the  purpose  of  getting  at  the  small  valve-gates  t,  o,  for 
repairs  and  other  purposes.    6,  by  6,  shows  the  water-wayccommuni- 
eating  with  the  reservoir  and  the  level  below. 
Fig.  2  is  a  longitudinal  section  of  the  plan,  or  fig.  1. 
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Fig.  3  is  a  cross  section  of  the  same. 


The  plan  represents  the  wicket-gate  as  closed,  and  the  lock,  as  well 
as  the  chamber,  H,  full  of  water.  When  it  is  desired  to  empty  the 
lock^  the  valve-gate,  o,  communicating  with  the  lower  level  through 
the  channel,  n,  n,is  opened;  at  the  same  time,  the  valve-gate,  i,  (which 
is  connected  with  the  same,)  communicating  with  the  lock-chamber, 
through  the  pipe,  c,  c,  is  closed ;  the  water  is  thus  discharged  from  the 
chamber,  H,  and  the  pressure  of  the  water  acting  on  the  larger  leaf, 
rf,  forces  the  (gate,  or)  smaller  leaf,  a,  open.  The  water  in  the  lock- 
chamber  is  then  discharged  through  the  passage,  6,  6,  b. 

The  inventor  does  not  propose  to  confine  himself  to  the  precise 
mode  of  construction  shown  in  the  plan,  but  purposes  availing  him- 
self of  different  modes  of  construction  to  suit  different  localities  where 
gates  for  discharging  water  are  used ;  the  principle  remaining  the 
same,  which  consists  in  alternately  applying  and  relieving  the  pressure 
from  one  side  of  the  larger  leaf  (arm,  or  paddle)  of  a  wicket-gate, 
thereby  causing  it  to  turn  one  way  or  the  other,  so  as  to  force  the 
other  leaf  of  the  gate  open  or  shut,  as  may  be  xiesired ;  both  leaves  of 
the  (valve-gate,  or)  wicket-gate  being  secured  to,  and  made  to  turn  oxij 
or  with,  the  same  shaft,  or  axis ;  the  shaft  being  placed  in  a  vertical, 
horizontal,  or  in  any  other  position  desired. 


BIBLIOGRAPHICAL  NOTICE. 


TTie  Literary  World:  Jl  Oazettefor  Authors^  ReaderSj  and  Pub- 
Ivthers.  Edited  by  E.  A.  Dutckince,  £2sq.,  and  Published  by 
Osgood  &  Co.,  136  Nassau  Street,  comer  o/Beekman,  N.  Y. 

We  have  received  several  numbers  of  "  The  Literary  World,"  a 
new  periodical  published  weekly,  in  quarto  form,  in  the  city  of  New 
York,  at  three  dollars  per  annum.  Its  general  plan  is  similar  to  that 
of  the  London  Athenasum,  which  we  have  long  looked  upon  as  one 
of  the  most  interesting  and  valuable  of  our  exchanges.    The  tone  of 
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the  criticisms  contained  in  this  new  candidate  for  public  favor  is  good, 
its  reviews  of  new  books  are  marked  by  good  sense  and  good  taste, 
and  it  has  our  best  wishes  for  its  success. 

The  vast  increase  of  our  population,  combined  with  its  restless  ac- 
tivity, and  the  extension  of  the  intercourse  of  all  parts  of  our  country 
with  each  other  and  with  foreign  countries,  call  for  corresponding 
efforts  on  the  part  of  our  citizens  to  sustain  such  of  their  own  period- 
icals as  are  conducted  so  as  to  be  worthy  of  permanent  support.  The 
great  difficulty  of  sustaining,  for  a  series  of  years,  a  scientific  or  lite- 
rary journal  in  our  country,  is  well  known  to  those  who  have  made 
the  attempt ;  and  yet  the  Americans  are  emphatically  a  reading  peo- 
ple, and  ever  anxious  to  extend  their  knowledge  of  what  is  going  on 
in  the  world.  One  cause  of  this  difficulty  is  excess  of  competition, 
which  divides  and  subdivides  both  the  efforts  of  those  by  whom  such 
works  are  conducted,  and  the  patronage  of  the  public,  by  which  they 
must  be  maintained.  No  sooner  has  a  scientific  or  literary  journal 
struggled  into  a  position  which  promises  a  continued  existence  and  the 
possession  of  a  field  of  usefulness  of  respectable  extent,  than  a  rival 
starts  up  to  contend  with  it  for  a  part  of  that  patronage,  which  is  barely 
enough  for  one,  and  altogether  insufficient  for  two.  The  result  too 
often  is  that  both  fail.  The  right  remedy  is  an  extension  of  public 
favor  to  those  American  journals  which  have  maintained,  for  years, 
a  high  character,  or  to  those  newly  established  which  are  original  in 
their  aims,  or  conducted  with  marked  ability. 


MECHANICS,  PHYSICS,  AND  CHEMISTRY. 


Extract  of  a  letter  from  Philos  B.  Tyler  to  the  Actuary  of  the 
Franklin  Institute. 

Sis, — I  have  always  wondered,  when  reading  the  advertisement  of 
your  Committee  on  Publications,  that  more  observations  of  practical 
men  were  not  communicated  for  publication;  but  I  suppose  they  have, 
like  myself,  feared  that  matters  which  appeared  interesting  and  im- 
portant to  themselves,  might  be  common-place  and  uninteresting  to 
others.  I  have  a  great  desire  to  be  useful  in  my  sphere,  which,  to- 
gether with  my  interest  in  the  Institute,  has  induced  me  to  communi- 
cate the  enclosed  observations  to  your  Committee,  begging  that  they 
will  use  them  in  any  manner  which  they  think  proper,  my  only  object 
being  to  communicate  information. 

Respectfully  and  truly  yours, 

New  Or  leans  J  Feb.  22,  1847.  P.  B.  Tylek. 


TO  THB  COMKITTSB  ON  PVBLICATIOlll  OV  TRB  JOVRNAL  OF  TBB  PftARKLIM  INSTtTOTX. 

Gentlemen, — From  the  great  satisfaction  which  I  have  found  in 
seeing  and  hearing  of  improvements  in  tools  for  mechanical  operations, 
I  have  thought  that  a  description  of  some  of  those  which  have  ap^^- 
peared  interesting  and  novel  to  me,  might  be  acceptable  to  many  of 
the  readers  of  your  valuable  journal.    A  description  of  one  or  two  of 
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them  will  give  you  an  idea  of  the  class  of  improvements  to  which  I 
refer. 

Centre  Punch. — It  is  customary,  in  moving  the  "centres"  of  a  piece 
of  iron  intended  to  be  turned,  to  drive  a  centre  punch  into  the  holes  pre- 
viously made;  first,  at  an  angle,  in  order  to  force  the  metal  over  to  the 
side  required,  and  then,  to  drive  it  in,  perpendicularly,  in  order  to  give 
the  hole  the  proper  shape  for  the  lathe  centres.  This  is  frequently  re- 
peated, until  the  hole  is  mutilated,  or  driven  so  deep  as  to  be  objectiona- 
ble, and  is  absolutely  barbarous  on  a  nice  piece  of  work.  There  are 
other  modes  of  moving  the  centres  of  accurate  work,  such  as  the  scraper 
and  centreing  drill,  but  this  is  the  mode  generally  adopted  on  account  of 
convenience,  and  for  that  reason  has  done  injury  to  much  fine  ma- 
chinery. 

The  new  plan  adopted  for  this  purpose,  which  I  saw  in  a  small 
shop  in  Massachusetts,  appears  to  me  to  be  equally  convenient  with 
I  the  ordinary  centre-punch,  while  it  is  quite  as  perfect  and  un- 
objectionable as  any  of  the  more  tedious  modes.  This  tool  is 
formed  by  making  the  conical  point  of  a  centre-punch  on  an 
angle  with  its  shaft.  It  will  be  readily  seen  that  by  using  this 
punch,  the  hole  will  be  more  easily  moved  laterally,  that  its 
uniform  conical  shape  will  be  preserved  perpendicular,  and 
that  the  distance  of  moving  it  may  be  accurately  managed  by 
the  blow  of  the  hammer  upon  the  punch. 

Mode  of  Skimming  Ladles  for  Pouring  Cast  Iron, — I  saw,  in 
a  foundry  in  Connecticut,  a  mode  of  skimming  small  ladles  for 
pouring  cast  iron,  which  was  found  to  be  very  useful,  and  as  I 
have  not  seen  it  in  any  other  place,  I  presume  it  is  new.  It  consisted 
in  riveting  a  small  bar  of  iron  across  the  top  of  the  ladle,  just  back  of 
the  mouth,  and  covering  it  with  clay,  the  same  as  the  bottom  of  the 
ladle,  to  prevent  its  cooling  the  melted  iron.  The  bar  should  extend 
far  enough  below  the  top  of  the  ladle  to  commence  skimming  from 
the  first,  and  near  enough  to  the  mouth  to  continue  until  all  is  poured. 
I  saw  some  ten  or  filteen  persons  pouring  with  these  ladles,  while  not 
one  was  required  to  skim,  and  I  was  told  that  no  objection  was  found 
to  it  in  any  respect. 

Respectfully  yours, 

New  Orleans,  Feb.  22, 1857.  Philos  B.  Ttler. 


On  the  Corrosion  of  Metals.    A  Paper  by  R.  Adib  of  Liverpool, 
read  at  the  Institution  of  Civil  Engineers. 

This  communication  is  intended  to  give  an  experimental  proof  of 
the  fact,  that  water  saturated  with  common  salt,  preserves  to  a  great 
extent,  the  surface  of  the  oxidizable  metals  from  corrosion  by  the  joint 
action  of  air  and  water.  From  some  trials  upon  metals  placed  beside 
water  in  closed  glass  tubes,  it  was  shown  that  water,  or  water  con- 
taining a  saline  solution,  does  not  act  as  a  corroding  agent,  without 
the  aid  of  the  oxygen  of  our  atmosphere.  The  details  of  some  ex- 
periments, made  to  ascertain  the  quantity  of  oxygen  dissolved  by  water 
under  difi'erent  circumstances,  showed  that  brine  and  some  other  saline 
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solutions  contain  mach  less  dissolved  oxygen  than  sea  or  ordinary 
water,  which  was  the  fact  that  induced  the  trial  of  salt  water  as  a 
preserver  of  iron.  The  object  of  the  last  set  of  experiments  was  to 
determine  by  trial,  the  rates  of  corrosion  of  metals  in  fresh  water,  sea 
water,  and  brine ;  the  results  of  these  show  that  sea  water  corrodes 
the  quickest,  fresh  water  less  rapidly,  and  brine  very  much  slower 
than  either. 
On  the  rate  of  action  ofhrine^  sea  and  fresh  water  in  corroding. 

These  experiments  were  made  with  weighed  pieces  of  metal  im- 
mersed in  the  three  solutions  under  examination.  Those  which  are 
compared  together,  were  tried  in  every  respect  under  similar  circum- 
stances, as  to  weight  and  surface  of  metal ;  size  and  form  of  vessel ; 
quantity  of  water  employed ;  light  and  temperature. 

The  experiments  on  zinc  were  made  with  that  metal  in  connexion 
with  a  piece  of  copper,  so  as  to  form  a  galvanic  couple  ;  for  zinc, 
when  unconnected  with  a  less  oxidizable  metal,  is  soon  covered  with 
a  crust  of  oxide,  so  that  pieces,  after  a  month's  immersion  in  water, 
are  found  to  be  slightly  heavier  than  at  the  beginning  of  the  experi- 
ment. This  is  not  the  case  when  a  piece  of  silver  or  copper  is  in 
metallic  connexion  with  zinc ;  for  then  the  white  oxide  of  the  metal 
is  gradually  precipitated  to  the  bottom  of  the  containing  vessel. 

A  plate  of  zinc,  1  superficial  inch  in  area,  im- 
mersed for  60  days  in  sea  water,  -  lost  1*6  grains. 

A  similar  experiment  in  fresh  water  "    1*15 

A  plate  of  zinc,  7  superficial  inches  in  area, 
immersed  for  96  days  in  fresh  water,  "    4-9 

A  similar  experiment  in  brine,  or  the  saturated 
solution  of  common  salt,  tested  as  above  for 
dissolved  air,  -  -  <•    1-4 

Wrought  iron  wire  : — 

Twenty  pieces  of  iron,  weighing  374  grains, 
immersed  for  80  days  in  fresh  water, 

A  similar  experiment  in  sea  water 

A  similar  experiment  in  brine 
Cast  iron : — 

Three  rods  of  cast  iron,  weighing  737  grains, 

immersed  for  62  days  in  fresh  water, 

A  similar  experiment  in  sea  water 

A  similar  experiment  in  brine 

On  comparing  together  the  loss  of  weight  of  metal  in  the  fresh 
water,  sea  water,  and  brine,  it  will  be  observed,  that  in  sea  water  the 
corrosion  is  about  one-third  more  than  in  fresh  water ;  while  in  brine, 
the  loss  of  weight  is  about  one-fourth  part  of  the  loss  in  fresh  water, 
and  one-fifth  part  of  that  experienced  in  sea  water ;  showing  that 
brine  possesses  considerable  power  for  preserving  metals  from  corro- 
sion. The  carbonates  of  potash  and  soda  are  still  more  efiectual  in 
arresting  oxidation  ;  for  in  saturated  solutions  of  these  salts,  iron  wire 
remained  immersed  for  60  days  without  any  amount  of  corrosion  be- 
ing detected.  The  surface  of  the  plate  of  zinc,  when  taken  from  the 
brine,  was  the  same  as  at  the  commencement  of  the  experiment,  ex* 
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cepting  in  three  spots,  where  there  was  deep  corrosion.  The  princi- 
pal of  these  being  around  the  point,  where  the  copper  wire  connected 
the  plate  with  the  negative  element.  The  difference  shown  between 
fresh  water  and  sea  water,  in  their  power  of  oxidizing  metals,  is  iu  the 
reverse  order  of  the  quantities  of  oxygen  dissolved  by  them,  as  given 
in  the  preceding  experiments ;  where  the  sea  water  is  to  the  fresh  as 
78  to  85.  The  principle  on  which  the  preserving  power  of  alcohol  is 
attempted  to  be  explained  may,  in  like  manner,  be  here  applied  io 
pure  water.  Although  the  experiments  on  the  corrosion  of  iron  were 
continued  for  eighty  days,  the  difference  between  the  action  of  com- 
mon water  and  brine  may  be  made  apparent  in  one  day.  In  the  fresh 
water,  the  hydrated  peroxide  of  iron  is  seen  forming ;  while,  in  the 
brine,  only  a  slight  tinge  of  a  greenish  infusion  can  be  detected,  a  sure 
indication  of  the  scarcity  of  oxygen. 

The  experiments  given  to  determine  the  respective  rates  of  corro- 
sion in  fresh  and  sea  water,  are  only  correct  for  pieces  of  metal 
wholly  immersed  in  them.     Where  the  surfaces  are  subject  to  be  wet 
and  dry,  the  corrosive  effect  of  sea  water  will  greatly  increase ;  on  the 
same  principle  that  iron  once  coated  with  rust,  decays  much  faster 
after  the  rust  has  provided  a  lodgment  for  moisture.    Take  for  exam- 
ple a  bar  of  iron  in  a  field,  and  a  similar  piece  on  the  deck  of  a  ship. 
On  the  first,  the  dew  of  night  deposits  water,  which  corrodes  until  the 
return  of  the  sun  dries  it  all  off.    On  the  second,  on  the  deck,  it  de- 
posits spray,  which  acts  like  the  dew,  until  the  sun  dries  it  off;  but 
when  dried,  there  is  left  a  thin  deposit  of  salt,  with  a  powerful  affinity 
for  moisture,  which  on  the  return  of  evening  will  attract  moisture 
from  the  atmosphere,  long  before  the  dew  wets  the  metal  in  the  field. 
Thus  it  is  that  a  coating  of  salt  or  rust,  keeps  metals  much  longer  in 
a  wet  state,  than  if  their  surfaces  were  clean. 

Remarks. — ^The  experiments  which  showed  that  brine  [by  which 
term,  he  supposed,  a  saturated  solution  of  common  salt  in  water  was 
meant]  should  be  found  to  be  less  corrosive  of  iron  than  sea  water, 
were  consistent  with  the  circumstance,  that  less  air  was  contained  in 
water  which  was  saturated  with  any  solid  substance,  than  was  con- 
tained in  water  only  slightly  impregnated  with  such  substance,  and 
there  was  no  doubt,  but  that  the  atmospheric  air  performed  a  princi- 
pal part  in  the  oxidation  of  iron,  which  was  exposed  to  the  weather. 
Air  containing  water  in  solution,  corroded  iron  rapidly ;  and  water 
containing  air  in  solution,  did  the  same ;  and  ahernate  exposure  of  iron 
to  water  and  to  air,  corroded  it  still  more  rapidly :  particularly  when 
by  the  warmth  of  the  sun,  and  the  blowing  of  the  wind,  the  film  of 
water  which  was  left  on  the  surface  of  the  wetted  iron  was  evaporat- 
ed, or  dried  away  from  that  surface,  before  a  fresh  wetting  occurred. 
Perfectly  dry  air  was  very  slightly,  if  at  all,  corrosive  of  iron,  and 
water  completely  freed  from  air  by  boiling,  wasnot  actively  corrosive 
in  the  manner  that  air  and  water  were.  Respecting  salt,  there  was 
nothing  corrosive  of  iron  in  its  own  nature ;  it  contained  no  oxygen, 
but  although  it  was  a  great  cause  of  corrosion  of  iron,  the  corroded 
iron  was  found  to  be  an  oxide,  not  a  muriate  of  iron.  The  salt  when 
dissolved  in  water,  greatly  increased  the  corroding  effect  upon  iron 
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which  was  immersed  in  the  salt  water,  and  still  more  if  the  iron  was 
frequently  wetted,  or  washed  with  salt  water,and  dried  by  the  sun  and 
the  wind,  in  the  intervals  between  successive  wettUigs.  The  concur- 
rent effect  of  air,  water,  and  salt,  was  extremely  corrosive  of  iron.  It 
was  well  known,  that  dry  salt  was  not  at  all  corrosive  of  iron,  for,  in 
stoves  for  drying  salt,  the  flues  were  frequently  made  of  iron  plates, 
and  the  salt  in  lumps  being  laid  directly  upon  the  iron,  did  not  corrode 
it  at  all,  the  iron  being  always  kept  hot  and  dry ;  in  the  same  stoves, 
if  they  were  not  used,  and  allowed  to  cool,  the  salt  absorbed  humidity 
from  the  air,  and  became  very  corrosive  of  the  iron  work.  Iron  salt- 
pans, for  boiling  brine,  did  not  become  oxidated  as  rapidly  as  might 
be  expected :  indeed,  they  were  scarcely  affected  at  the  parts  of  the 
upright  sides  of  the  interior  surface  of  the  pans,  which  were  always 
beneath  the  surface  of  the  hot  brine  and  were  not  exposed  to  the  ac- 
tion of  fire.  The  manner  in  which  salt  operated,  to  increase  the  oxi- 
dation of  iron,  was  probably  by  an  electro- chemical  action,  the  chief 
part  of  the  oxygen  which  the  iron  absorbed,  being  derived  from  the 
atmospheric  air,  the  other  part  from  the  water,  and  none  from  the 
salt.  In  heaps  of  old  iron  exposed  to  water,  it  might  be  observed  to 
lodge  in  the  hollows,  and  to  occasion  rapid  rusting  of  the  iron,  attend- 
ed by  a  smell  of  hydrogen,  and  a  thin  pellicle  floating  on  the  surface 
of  the  water,  showing  dingy  prismatic  colors.  The  paper  which  had 
been  read,  mentioned  absorption  of  oxygen  from  the  air  by  water ;  it 
was  generally  understood,  that,  when  water  absorbed  air  from  the  at- 
mosphere, the  nitrogen  of  the  air,  as  well  as  the  oxygen,  were  both 
absorbed  together  by  the  water,  in  their  accustomed  proportions,  as 
they  existed  in  the  atmosphere,  so  as  to  be  an  absorption  of  atmos- 
pheric air  by  the  water. 

Mr.  Lowe  said,  the  paper  led  to  the  consideration  of  the  change 
which  was  induced  in  cast  iron,  by  continued  immersion  in  various 
fluids.  This  had  been  frequently  discussed  at  the  Institution^  and  it 
would  be  desirable  if  Mr.  Adie  'would  continue  his  experiments,  with 
a  view  to  elucidating  that  question,  as  the  conversion  of  cast-iron  into 
carburet  of  iron,  or  graphite,  appeared,  under  certain  circumstances, 
to  be  so  rapid,  as  to  have  rendered  necessary  the  substitution  of  other 
and  more  expensive  metals.  In  breweries,  for  instance,  the  change 
had  been  produced  so  very  speedily,  wherever  the  acid  wash  came 
in  contact  with  metal,  that  copper  gratings  had  been  of  necessity  sub- 
stituted for  cast  iron. 

Sir  John  Rennie,  President,  stated,  that  the  earliest  example  in  bis 
recollection  of  the  change  produced  by  sea  water  in  cast  iron,  was  in 
some  iron  guns  which  were  fished  up  in  1822,  off  Holyhead.  They 
were  supposed  to  have  belonged  to  a  pirate  vessel  which  was  destroy- 
ed there  about  100  years  previously.  When  found  they  were  quite 
soft,  but  after  exposure  to  the  air  for  a  time,  they  became  so  hard, 
that  they  were  used  to  fire  salutes,  when  George  the  IVth  passed 
through  Holyhead,  on  his  way  to  Dublin,  and  it  was  remarked  that 
the  report  from  them  was  louder  than  from  any  other  iron  gons^  of  a 
similar  size.  Civ.  Bogr.  &  Arch.  Jour. 

Voc.  Xm.— 3b»  iBsiit.— No.  4,  Armit,  184^7.  9tt 
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Description  of  the  Iron  Dock-gales,  constructed  by  Messrs.  Hennie, 
for  the  Russian  Government,  and  erected  at  Sevastopol,  on  the 
Stack  Sea.     By  Mr.  Shears,  Assoc.  Inst. 

Sevastopol  is  peculiarly  situated,  amidst  rocky  ground  rising  so  ab- 
ruptly from  the  shore  that  there  was  not  space  for  the  buildings  ne- 
cessary for  a  dockyard.     On  account  of  the  depth  of  water  close  in 
shore,  and  other  natural  advantages,  the  Emperor  determined  to  make 
it  the  site  of  an  extensive  establishment;  and  as  there  is  not  any  rise 
of  tide  in  the  Black  Sea,  and  the  construction  of  coffer-dams  would 
have  been  very  expensive  and  difficult  in  such  a  rocky  position,  it  was 
decided  to  build  three  locks,  each  having  a  rise  of  10  feet;  and  at  this 
level  of  thirty  feet  above  the  sea  to  place  a  main  dock  with   lateral 
docks,  into  which  vessels  of  war  could  be  introduced,  and  the   gates 
being  closed,  the  water  could  be  discharged  by  subterranean  conduits 
to  the  sea,  and  the  vessel  being  left  dry,  could  be  examined  and  re- 
paired even  beneath  the  keel.    A  stream  was  conducted  from  a  dis- 
tance of  twelve  miles  to  supply  the  locks,  and  to  keep  the  dock  full. 
This,  however,  has  been  found  insufficient,  and  a  pumping  engine 
has  since  been  erected  by  Messrs.  Maudslay  and  Field  for  assisting. 
The  original  intention  was,  to  have  made  the  gates  for  the  docks  of 
timber;  but  on  account  of  the  ravages  of  a  worm,  which  it  appears 
does  not,  as  in  the  case  of  the  Teredo  Navalis,  or  the  Terebranes, 
confine  itself  to  the  salt  water^  it  was  resolved  to  make  them  with  cast 
iron  frames  covered  with  wrought  iron  plates.    There  are  nine  pair 
of  gates,  whose  openings  vary  from  64  ft.  in  width  and  34  ft.  4  in. 
in  height  for  ships  of  1200  tons,  to  45  ft.  7  in.  in  width  and  21  ft.  in 
height  for  frigates.    The  manipulation  of  such  masses  of  metal  as 
composed  these  gates  demanded  peculiar  machines.    Accordingly, 
Messrs.  Rennie  fitted  up  a  building  expressly  with  machines  construc- 
ted by  Mr.  Whitworth ;  by  which  all  the  bearing  surfaces  could  be 
planed,  and  the  holes  bored  in  the  ribs  and  all  the  other  parts,  whether 
their  surfaces  were  curved  or  plane.    The  planing  was  effected  by 
tools  which  traveled  over  the  surfaces  backwards  and  forwards,  cut- 
ting each  way ;  the  piece  of  metal  being  either  held  in  blocks,  if  the 
surface  was  plane,  or  turned  on  centres,  if  the  surface  was  curved. 
The  drilling  was  performed  by  machines  so  fixed  that  the  pieces 
could  be  brought  beneath  or  against  the  drills  in  the  required  di- 
rection, and  guided  so  as  to  insure  perfect  uniformity  and  accordance 
between  them.    Traveling  cranes  were  so  arranged  as  to  take  the 
largest  pieces  from  the  wharf,  and  place  them  in  the  various  machines, 
by  the  agency  of  a  very  few  men,  notwithstanding  their  formidable 
dimensions ; — the  beelposts,  in  some  cases,  being  upwards  of  34  feet 
long.    Each  endless  screw,  for  giving  progressive  motion  to  the  cut- 
ting tools,  was  45  feet  long.    Some  idea  may  be  formed  of  the  manual 
labor  avoided  by  the  machines,  when  it  is  stated  that  the  surface 
planed  or  turned  in  the  nine  pairs  of  gates,  equals  717,464  square 
inches,  and  in  some  cases,  a  thickness  of  three-quarters  of  an  inch  was 
cut  off.    The  surface  in  the  drilled  bolt-holes  equals  120,000  square 
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inche9.  The  paper  gave  all  the  details  of  the  construction  of  the  gates 
and  the  machinery  for  making  them, — and  «was  ilhistrated  by  a  series 
of  detailed  drawings.  A  discussion  followed;  chiefly  on  the  pecu- 
liarity of  the  site  selected  for  the  docks, — and  the  supposed  ravages  of 
the  worm  in  fresh  water,  as  it  was  of  unusual  occurrence.  It  seemed 
to  be  the  opinion  that  temperature  of  climate  influenced  the  ravages 
of  these  insects. — Transac.  Inst.  Civ.  Eng.  Athensum. 


Observations  on  the  Phenomena  of  Terrestrial  S^raction. 

1  have  been  induced  to  make  the  following  remarks^  from  the  peru- 
sal of  a  paper  on  this  subject,  by  Dr.  W.  Kelly,  R.  N.,  and  whicli  ap- 
peared in  the  August  number  of  the  Nautical  Magazine  for  the  last 
year. 

The  result  of  the  Doctor's  observations  seems  to  me  to  accord  so 
well  with  the  established  theory  of  refraction,  depending  upon  the 
transmission  of  the  visual  rays,  through  mediums  of  varying  densi- 
ties, that  it  may  perhaps  be  interesting  to  some  of  your  readers  to 
trace  the  connexion  which  I  have  attempted  to  establish  in  this  paper. 

When  the  superincumbent  air  is  in  a  state  of  comparative  equili- 
brium, and  the  vapor  contained  in  it  is  impartially  distributed,  I  ap- 
prehend that  no  perceptible  distortion  of  image  will  take  place.  The 
air  may  be  denser  or  more  rarefied  according  to  its  temperature,  and 
the  moisture  may  be  in  excess  or  defect  of  its  mean  quantity,  so  as  to 
increase  or  diminish  the  refraction;  but  so  long  as  these  conditions 
were  equally  diffused  over  that  portion  under  examination,  there 
would  be  no  apparent  distortion,  and,  indeed,  the  observer,  without 
the  aid  of  an  instrument,  could  scarcely  detect  the  presence  of  any 
unusual  cause  of  variation.  Immediately,  however,  this  state  of  equi- 
librium, or  equal  diffusion  of  the  refracting  medium,  is  destroyed,  the 
visual  rays,  instead  of  describing  nearly  uniform  curves,  will  be  de- 
flected variously,  according'to  the  condition  of  the  mediums  through 
which  they  are  transmitted. 

By  reason  of  the  highly  elastic  nature  of  the  atmosphere,  no  very 
partial  effects  from  varying  causes,  couId»  I  imagine,  be  maintained : 
and  therefore,  it  seems  to  mc,  that  the  principal  causes  of  unusual  re- 
fraction arise  from  the  changes  produced  in  the  aqueous  portion  of  the 
atmosphere,  by  alterations  of  temperature ;  and  these  changes  will  be 
more  or  less  remarkable,  according  to  the  quantity  of  moisture  pre- 
senL  Where  the  air  is  saturated  with  moisture,  it  will  require  but  a 
small  change  of  temperature  to  produce  a  perceptible  effect  on  the 
refraction,  compared  with  what  would  be  required  when  the  air  was 
dry. 

Let  us  now  see  what  would  be  the  effect  assigned  by  theory  to  that 
condition,  in  which  the  surface  water  was  colder  than  the  incumbent 
air.  The  moisture  in  the  latter  would  be  condensed,  and  from  its  in- 
creased gravity  would  descend  and  augment  the  refracting  power  of 
(he  medium,  so  that  rays  transmitted  through  it,  from  any  distant  ob- 
ject, would  reach  the  eye  under  a  greater  angle  of  elevation.    The 
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moisture  so  affected,  frequently  rests  upon  the  land  or  water  in  a 
strongly  defined  stratum  ;  and  when  its  height  is  less  than  the  object 
seen  through  it,  distortion  will  be  very  evident, and  sometimes  very 
curious.  In  the  North  Sea,  during  this  state  of  the  atmosphere,  I  ob« 
served  the  luff  of  the  jib  of  a  fishing  smack,  about  two  miles  distant, 
to  be  bent  and  assume  the  shape  of  a  jib-topsail. 

A  distant  ship,  seen  at  the  same  time,  was  affected  in  the  following 
manner: — The  hull  appeared  of  its  proper  form  and  size,  perhaps 
somewhat  larger,  and  the  courses  were  not  so  much  contracted  in 
height  as  the  top-sails,  whilst  the  top-gallant  sails  retained  their  usual 
appearance.      Now,  that  part  of  the  stratum  of  vapor  whicli   was 
near  the  surface  of  the  sea,  might,  I  conceive,  be  very  nearly  of  the 
same  density ;  and  hence,  rays  proceeding  from  objects  immersed  in 
this  medium,  being  affected  nearly  in  the  same  degree,  would  bring 
to  the  eye  an  image  but  very  little  distorted  from  its  real  proportions, 
although  the  direction  would  be  erroneous.    The  courses  would  be 
influenced  much  in  the  same  manner,  but  with  less  uniformity;  for, 
being  in  the  higher  and  more  rarefied  part  of  the  medium,  they  would 
be  less  refracted  in  their  upper  parts  than  in  their  lower,  and  a  slight 
contraction  would  therefore  be  evident ;  but,  in  the  case  of  the  top- 
sails, whose  upper  portions  were  above  the  influence  of  the  extraor- 
dinary refraction,  the  rays  proceeding  therefrom  would  reach  the  eye 
under  the  usual  angle  of  elevation,  whilst  the  lower  parts,  being  toiih" 
in  the  medium  of  extraordinary  refraction,  would  be  elevated  above 
iheir  true  position,  and  hence  give  to  these  sails  a. very  sensibly  core- 
/rac/e£^  appearance.    The  top-gallant  sails,  being  entirely  above  the 
defined  stratum  of  vapor,  would  appear  of  their  ordinary  shape. 

These  phenomena  were,  in  my  opinion,  concomitants  of  that  con- 
dition of  the  air  and  water,  in  which  the  temperature  of  the  latter  was 
lower  than  that  of  the  former. 

When  the  surface  water  is  warmer  than  the  incumbent  air,  a  con- 
trary effect  will  generally  be  produced,  and  more  particularly  when 
the  air  is  unusually  dry.  Under  these  circumstances,  there  is  no  ten- 
dency to  stagnation,  as  in  the  former  case,  where  the  moisture  de- 
scends and  hangs  on  the  surface  in  fogs  or  dense  vapors,  thereby  in- 
creasing the  refractive  power;  but  the  evaporation  from  the  water  be- 
ing regulated  by  the  demand  in  the  air,  is  continually  carried  upward 
(not  accumvlated)  until  it  meets  with  an  arresting  atmosphere,  and 
is  condensed  in  vapor  and  cloud.  Calms  are,  therefore,  more  partic- 
ularly favorable-  to  the  production  of  the  mirage  with  elevated  hori- 
zon ;  for  a  breeze,  by  disturbing  and  dispersing  the  stagnated  medium, 
will,  in  most  cases,  destroy  the  phenomenon. 

A  variety  of  circumstances  may  occur  in  these  partial  affections  to 
modify  the'  results  of  general  principles,  and  it  shows  us  how  very 
difficult  it  is,  even  with  the  help  of  a  dip-sector,  to  obtain  a  true  cor- 
rection for  refraction ;  for  where  these  mirages  are  of  frequent  occur- 
rence, as  in  the  Polar  Seas,  and  Gulf  of  St.  Lawrence,  owing  to  the 
presence  of  currents  of  unequal  temperature,  how  often  may  the  op- 
posite portions  of  the  horizon  be  under  the  influence  of  unequal  in- 
tensities.   From  these  variations  of  density  in  the  different  parts  of 
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the  snperincuiubent  air,  it  is  almost  impossible  that  the  amount  of 
terrestrial  refraction  will  be  the  same  at  different  times,  for  different 
places.  Tlie  visual  rays,  instead  of  describing  regular  curves,  may  be 
deflected  in  a  zigzag  line;  and  this  circumstance  will  sufficiently  ac- 
count for  the  wide  difference  in  the  values  assigned  by  the  several  ob- 
servers to  the  effects  of  terrestrial  refraction. 

For  the  same  reason,  the  indications  of  the  thermometer  and  hy- 
grometer will  be,  in  general,  too  partial  to  account  for  phenomena 
produced  at  a  distance. 

The  occurrence  of  mirage  during  strong,  or  even  fresh,  winds,  can 
be,  I  imagine,  but  seldom,  particularly  of  that  kind  with  elevated  hori- 
zon ;  nevertheless,  the  atmosphere,  by  being  charged  with  an  unusual 
quantity  of  moisture  over  a  wide  space,  might  continue  for  some  time 
to  produce  mirage  of  the  latter  description,  even  in  the  presence  of  a 
strong  breeze ;  while  those  with  the  depressed  horizon  might  more 
readily  exist  whenever  the  air  was  unusually  dry. 

As  the  temperature  of  the  sea  is  not  changed  by  solar  influence 
nearly  in  the  same  degree  as  that  of  the  air,  this  circumstance,  consid- 
ered by  itself,  would  be  most  favorable  for  the  formation  of  mirage 
with  elevated  horizon,  when  the  latter  had  attained  its  maximum  tem- 
perature, or  at  some  time  in  the  afternoon;  whereas,  that  of  the  former 
kind  would,  from  the  same  circumstances,  occur  more  frequently  in 
the  morning.  Again,  as  evaporation  is  usually  more  active  during  the 
heat  of  the  day,  it  would  operate  against  that  stagnation  which  I 
have  considered  favorable  to  the  production  of  mirage  with  an  e/^va/- 
ed  horizon ;  but  as  the  air  became  cooler,  this  activity  would  be  check- 
ed, and  a  condensation  of  moisture  near  the  surface  of  the  sea,  and 
increased  refraction  would  probably  take  place.  So  that  two  circum- 
stances combined  would  seem  to  point  out  the  latter  part  of  the  solar 
day,  as  the  time  when  this  kind  of  mirage  will  be  most  frequent.  The 
light  winds,  which  often  succeed  to  the  fresher  breezes  of  the  day,  may 
also  have  their  influence. 

While  employed  in  the  North  Sea  survey,  I  had  frequent  opportu- 
nities of  observing  the  curious  and  important  effects  produced  in  the 
atmosphere  by  the  various  causes  above  mentioned.  Our  operations 
when  out  of  sight  of  land,  depended  very  much  on  the  horizon  and 
the  subtending  angle  of  the  Tender's  mast,  which  are  both  materially 
affected  by  the  changes  in  the  state  of  the  atmosphere  near  the  sea. 
I  have  known  the  latitude  of  the  same  position  to  differ  2\  miles  by 
meridian  observations  on  two  consecutive  days ;  and  the  longitude 
would  necessarily  share  in  the  error  of  the  latitude  as  well  as  in  the 
originating  cause.  The  use  of  the  dip-sector,  and  the  method  of  ob- 
serving the  altitude,  north  and  south,  should  therefore  be  resorted  to  ; 
for,  although,  (as  I  have  before  remarked,)  even  these  might  give  er- 
roneous results,  they  would  materially  serve  to  decide  our  judgment 
x\s  to  the  value  of  these  observations. 

The  subtending  angles  were,  from  the  same  causes,  very  materially 
and  frequently  affected,  and  the  distances  deduced  therefrom  incor- 
rect. In  the  case  of  an  elevated  horizon,  the  lower  part  of  the  ves- 
sel being  more  refracted  than  the  upper,  the  observed  angle  is  therefore 
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sniaIlcr,andtheassigneddistanceproportionallygreater,than  the  truth; 
and  this  error  increases  as  the  object  is  nearer  to  the  horizon.  Hence 
the  propriety  of  great  caution  in  using  this  mode  of  obtaining  dis- 
tances; and  the  preferable  method  of  a  base  found  by  two  objects, 
especially  in  establishing  the  several  positions  of  the  stationary  ves- 
sel. 

At  present,  I  despair  of  seeing  these  fluctuating  causes  and  eflTects 
brought  under  the  subjection  of  any  law^that  could  enable  us  to  as- 
sign its  true  amount,  and  to  correct  those  observations  which  come 
under  their  influence. 

G.  A.  Bedpobd,  Commander^  R.  A. 
Lond.  Naut.  Mag. 


On  Oun  Cotton,     By  Professor  Bhande. 

This  comn)uication  related:     1st.  The  history  of  compounds  pro- 
duced by  nitric  acid  with  certain  organic  substances.    2nd.  The  pre- 
paration and  properties  of  Schonbein's  gun-cotton.     3rd.  The  practi- 
cal uses  of  the  invention. — 1st.  With  respect  to  the  philosophical  his- 
tory of  the  discovery.     Between  fifteen  and  sixteen  years  ago,  Bra- 
connot  ascertained  that  starch,  wood-shavings,  saw-dust,  linen  and 
cotton  fabrics,  when  treated  with  concentrated  nitric  acid,  produced  a 
sort  of  gelatinous  substance,  which  coagulated  into  a  white  mass  on 
the  addition  of  water.     Braconnot  called  this  substance  xyloidine^ 
from  its  resemblance,  in  some  respects,  to  ligneous  matter.    Xyloidine 
is,  as  Professor  Brande  demonstrated  by  experiment,  highly  inflam- 
mable.    Two  years  after  Braconnot's  investigations,  Pelouze  publish- 
ed some  inquiries  into  the  nature  and  properties  of  xyloidine.     He 
ascertained  that  starch,  when  converted  into  this  substance,  exchang- 
ed an  atom  of  its  constituent  water  for  an  atom  of  nitric  acid.     He 
also  observed  that  it  took  fire  at  a  temperature  of  about  360^.     This 
facility  of  combustion,  and  the  fact  of  its  burning  without  leaving 
residue,  induced  Pelouze  to  cover  paper  and  other  textures  with  a  film 
of  xyloidine  by  plunging  these  substances  into  dilute  nitric  acid. 
When  thus  prepared,  they  resemble  parchment  in  appearance,  are 
very  inflammable,  and  impervious  to  moisture.    Pelouze  suggested 
the  use  of  paper  treated  in  this  manner  for  the  purpose  of  artillery. 
Such  was  the  state  of  science  on  this  subject  when,  in  the  course  of 
last  year.  Professor  SchSnbein  examined  the  effect  produced  by  a  mix- 
ture of  sulphuric  and  nitric  acids  on  organic  bodies.     One  purpose  of 
his  research  was  to  ascertain  the  qualities  of  a  form  of  matter  which 
he  calls  ozone.    On  this  subject  we  cannot  digress  further  than  by 
presenting  the  following  equation,  which  will  convey  Schonbein's 
views  to  our  chemical  readers : — 

NO*  HO+SO«  HO=:NO*  S0«-f2H0«.  (H0«,  the  symbol  of  the 
oxy-water  of  Thenard,  being  also  that  of  Sch5nbein's  ozone).  It  was 
in  the  course  of  these  researches  that  Sch5nbein  found  that  each  of 
those  singularly  allied  bodies,  sugar,  starch,  gum,  and  woody  fibre, 
assumed  its  own  peculiar  state  when  brought  under  the  influence  of 
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the  mixed  acids ;  and  that  woody  fibre  in  the  form  of  tow,  cotton* 
wool,  &c.,  when  plunged  into  a  mixture  of  these  acids,  becomes  a 
highly  explosive  compound.  The  substance  thus  prepared  was  exhib- 
ited, on  Professor  Schonbein's  behalf,  by  Mr.  Grove,  on  the  15th  of 
September  last,  to  the  British  Association,  and  (as  Professor  Brande 
pointedly  observed)  it  was  not  till  that  time  that  the  supposed  claims 
of  others  to  any  share  in  this  discovery  were  advanced. — Professor 
Brande  proceeded,  2ndly,  to  describe  the  preparation  and  properties 
of  the  gun-cotton.     Having  been  first  cleansed  and  carded,  cotton, 
according  to  Sch5nbein's  process,  is  immersed  for  a  short  time  in  a 
mixture  of  two  parts  (by  measure)  of  sulphuric  with  one  of  nitric 
acid.    It  is  then  taken  out,  well  washed  with  water,  and  carefully 
dried.    The  cotton  is  then  found  to  have  acquired  the  following  pro- 
perties : — ^Though  identical  with  common  cotton  (even  under  the  mi- 
croscope) in  ordinary  light,  it  appears  dark  when  viewed  through  a 
magnifier  in  polarized  light.     It  may  be  repeatedly  moistened  with 
water  and  dried  without  losing  its  acquired  properties.     It  is  an  insu- 
lator of  electricity,  being  powerfully  negatively  electric.     It  is  singu- 
larly hygrometric.    It  catches  fire  at  a  temperature  of  about  360%  and 
burns  with  far  greater  rapidity  than  gunpowder;  and  yet  the  combus- 
tion of  a  train  of  this  cotton  can  be  stopped  in  its  course  by  strong 
pressure — an  important  circumstance  as  bearing  on  its  application. 
The  products  of  its  combustion  are  carbonic  and  nitric  oxides,  car- 
bonic and  oxalic  acids,  cyanogen,  nitrogen,  and  steam. — 3rdly,  In  re- 
spect to  the  uses  of  gun-cotton.  Professor  Brande  remarked  that  it 
was  more  energetic  than  gunpower.    From  experiments  made  at  the 
mills  of  Messrs  Hall  &  Co.,  the  patentees,  it  would  appear  that  about 
one  half  ounce  of  gun-cotton  carried  a  68  lb.  shot  255  feet  from  an 
8-inch  mortar;  while  2  ounces  of  gunpowder  carried  a  shot  of  the 
same  weight,  from  the  same  gun,  only  152  feet.    The  average  of  four 
fires  from  a  tiger-rifle.  No.  14  gauge,  charged  with  from  60  to  80 
grains  of  gunpowder,  carried  a  ball  through  three  inch  elm  boards 
packed  closely  together ;  while  30  grains  of  gun-cotton  carried  a  ball, 
under  the  same  circumstances,  through  six  such  boards.    Adverting, 
iu  conclusion,  to  the  alleged  disadvantages  and  advantages  of  Sch5n- 
bein'a  invention.  Professor  Brande  remarked  of  the  former  that  it  was 
hardly  just  to  ascribe  them  to  what  was  so  recently  known,  and, 
therefore,  so  imperfectly  examined,  as  an  article  of  commerce.    The 
use  of  gun-cotton  in  fire-arms  has  been  said  to  be  attended  with  the 
following  disadvantages : — ^That  the  effects  are  less  regular  than  those 
of  gunpowder. — That  it  is  more  dangerous,  because  inflaming  at  a 
lower  temperature. — ^That  it  does  nottake  fire  when  compressed  in 
tubes. — That  it  burns  slowly  in  all  kinds  of  cartridges. — That  guns 
and  pistols  must  be  altered  to  admit  of  its  use. — That  it  is  not  adapt- 
ed for  the  use  of  the  army. — That  the  barrel  of  the  gun  is  moistened 
by  the  water  produced  during  combustion.    The  advantages,  on  the 
other  hand,  may  be  stated  as  follows: — Its  extreme  cleanliness,  leav- 
ing no  residue  afler  combustion. — Itsfreedom  from  all  bad  smell. — ^The 
facility  and  safety  of  its  preparation. — The  possessing  treble  the  force 
of  gunpowder. — Its  explosion  producing  no  smoke  and  less  noise  than 
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that  of  gunpowder. — lis  filamentary  nature  admitting  of  its  being 
used  overhead  in  mining  operations. — Its  not  being  liable  (as  a  ijranu- 
lated  substance  is)  to  the  accidents  of  leakage. — Its  occasioning  very 
little  recoil. — Trans,  Royal  Inst.  Athenaeum. 


On  Gunpowder.    By  Phof.  Faradat. 

Prof.  Faraday  briefly  noticed  the  known  composition  of  gunpowder 
as  consisting  of — 75  parts  of  nitre,  15  parts  of  charcoal,  10  parts  of 
sulphur;  whichf  converted  into  equivalents,  give — 1  of  potassium,  1 
of  nitrogen,  6  ojf  oxygen,  3*4  of  carbon,  0  85  of  sulphur,  in  a  state  of 
mechanical  mixture.    He  then  proceeded  to  advert,  Istly,  to  the  man'- 
ner  of  the  action  cf  gunpowder.    Gunpowder  was  described  as  a 
solid  body,  in  which  a  source  of  enormous  power  was  locked  up,  ca- 
pable of  being  brought  into  immediate  operation  whenever  wanted: 
the  action  thus  elicited  being  itself  regulated  by  human  skill  with  won- 
derful precision.    The  respective  functions  of  the  sulphur,  nitre,  and 
charcoal,  in  producing  the  effects  of  gunpowder,  were  experimentally 
shown.     The  enormous  quantity  of  gas  generated  by  the  combustion 
of  gunpowder,  irrespective  of  heat,  was  exhibited.     It  was  remarked 
that,  on  the  ignition  of  gunpowder,  though  the  sulphur  begins  the 
combustion,  it  is  not  itself  burned  by  the  oxygen  of  the  nitre,  but 
unites  chiefly  with  the  potassium  of  that  salt  to  form  sulphuret  of  po- 
tassium,— a  substance  which  assists  in  giving  to  the  flame  of  gunpow- 
der an  intense  heat.    2ndly.  The  amount  of  heat  required  for  the 
inflammation  of  gunpowder  was  next  adverted  to.     If  gunpowder 
and  steel  filings  be  dropped  together  through  four  or  five  inches  of 
flame,  the  latter  will  burn,  though  the  former  will  not.     A  flame  from 
gas  was  made  to  play  for  several  seconds  on  a  heap  of  gunpowder, 
without  lighting  it;  but,  3rdly,  when  actually  lighted,  gunpowder 
evolves  very  great  heat.     It  is  to  the  immense  heat  produced  on  the 
solid  products  of  the  combustion  of  gunpowder,  that  the  certainty  of 
its  complete  combustion  is  greatly  owing.     In  this  respect  gunpowder 
differs  characteristically  from  gun-cotton.    The  latter  fires  at  a  heat 
which  would  not  affect  the  former ;  but  produces,  by  its  combustion, 
a  degree  and  condition  of  heat  much  less  communicable  to  other  bo- 
dies.    4thly.  The  effect  of  the  heat  generated,  independent  of  the 
chemical  change  Jrom  the  solid  to  the  gaseous  or  vaporous  state, 
namely,  that  due  to  mere  expansion  or  increased  elasticity  producing 
the  efi'ects  of  gunpowder,  was  adverted  to.    This  was  illustrated  by 
the  violence  with  which  a  mixture  of  one  volume  of  oxygen  with  two 
of  hydrogen  gas  bursts  the  vessel  which  contains  it,  solely  in  conse- 
quence of  the  heat  elicited  during  their  combination.    This  is  manifest 
from  the  fact  that  the  space  occupied  by  the  uncombined  gases,  is 
greater  by  one-half  than  that  taken  by  the  resulting  steam.    5thly. 
Prof.  Faraday  laid  great  stress  on  the  effect  qf  the  granulation  qf 
gunpowder.    To  this  condition  of  gunpowder,  presenting,  as  it  does, 
a  number  of  separated  surfaces  of  size  just  sufiBcient  to  become  sur- 
rounded with  flame  at  the  same  instant  of  ignition,  much  of  the  dis- 
ruptive or  projectile  effect  of  gupowder  was  ascribed.     It  wasdiown 
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ihat,  without  that  porosity  which  its  division  into  grains  imparts  to  a 
mass  of  gunpowder,  the  explosion  of  the  whole  could  not  be  instant 
nor  simuhaneous.  This  was  proved  by  bringing  a  piece  of  mill-cake 
successively  into  the  condition  of  grain  powder  and  of  meal  powder. 
The  slow  combustion  of  the  solid  meal  powder  fuse  was  compared 
with  the  quicker  inflammation  of  the  hollow  rocket,  aud  the  instant 
inflammation  of  the  charge  of  a  gun.  All  these  effects  are  related  to 
the  condition  of  the  interior  of  the  gunpowder  in  respect  of  its  perme- 
ability by  the  flame  of  the  first  particles  ignited.  Then,  as  to  its  exte- 
rior condition,  it  was  shown  that  the  tardy  burning  of  the  miner's  fuse 
is  due  to  the  granular  state  of  the  powder  in  its  case  being  counter- 
acted by  the  pressure  of  the  strands  of  rope  wrapped  very  tightly 
round  it;  while,  on  the  other  hand,  in  the  cracker  of  the  firework- 
maker,  a  similar  train  is  instantly  fired  throughout,  because  it  has  a 
loose  jacket  all  over  it,  and,  in  the  burning  of  the  common  cracker, 
an  alternation  of  these  effects  is  produced.  In  conclusion.  Prof.  Far- 
aday dwelt  on  the  great  importance  of  time  in  producing  the  eflects 
of  gunpowder.  Contrasting  the  action  of  gunpowder  with  that  of 
fulminating  mercury  and  silver,  or  of  those  still  more  fearfully  explo- 
sive compounds,  the  chlorides  of  nitrogen  and  of  iodine,  Prof.  Faraday 
showed  that,  if  the  explosion  of  gunpowder  were  really  instantaneous, 
it  would  be  useless  for  all  its  present  applications.  As  it  is,  however, 
whenever  gunpowder  is  fired  in  the  chamber  of  a  gun,  it  does  not 
arrive  at  the  full  intensity  of  its  action  until  the  space  it  occupies  has 
been  enlarged  by  that  through  which  the  ball  has  been  propelled  du- 
ring the  first  moment  of  ignition.  Its  expansive  force  is  thus  brought 
down  and  kept  below  that  which  the  breach  of  the  gun  can  bear, 
whilst  an  accumulating,  safe,  and  efficient  momentum  is  communicated 
to  the  ball,  producing  the  precise  effects  of  gunnery.  This  manage- 
able action  was  contrasted  with  the  effect  of  a  morsel  of  iodide  of  ni- 
trogen put  on  a  plate,  and  exploded  by  being  touched  by  the  extrem- 
ity of  a  long  stick.  The  parts  immediately  in  contact  with  the  iodide 
were  shattered, — i.  e.y  the  end  of  the  stick  was  shivered,  and  the  spot 
in  the  plate  covered  l»y  that  substance,  was  drilled  as  if  a  bullet  were 
fired  through  it,  yet  no  tendency  to  lift  the  stick  was  felt  by  the  hand, 
— whereas  the  comparatively  gradual  action  of  gunpowder  lifts  and 
projects  those  weaker  substances,  wadding  and  shot,  which  give  way 
before  it.  Ibid. 


Recent  Di&coveHes  and  Improvements  in  the  ^rts  in  Europe. 

TmAKILATID  fOR  TBS  JOVUKAL  OF  TBS  7RAVKUir  IITSTITITTS. 

Extracts  from  a  letter  of  M.  Jobard,  Director  of  the  Belgian  Musee 
de  P Industrie  to  Dr.  Quesneville,  Editor  of  the  Bevue  Scien- 
tifique  et  Industrielle, 

After  briefly  describing  the  cotton  powder  of  Prof.  Schbnbein,  he 
proceeds : — 

Malleable  Glass. — "  The  same  chemist  has  discovered  what  may, 
to  a  certain  extent,  be  called  malleable  glass.  He  renders  the  pulp 
of  conimon  paper  transparent,  by  causing  it  to  undergo  a  certain  trans- 
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formation,  wlilch  he  calls  catalyiicy  for  want  of  an  intelligible  term. 
With  this  paper,  made  water-proof,  he  manufactures  perfectly  trans- 
parent window-panes,  vases,  and  bottles,  which  may  be  let  fall  with- 
out breaking.'' 

Important  Discoveries  made  and  lost. 

Grape  Sugar, — "  As  there  are  persons  who  having  made  a  fortune 
cannot  keep  it,  so  there  are  experimenters  who  have  made  important 
discoveries  and  have  lost  them.  For  instance, — Prof.  Meynier,  of  Mar- 
seilles, one  day  crystalized  perfectly  glucose^  (grape  sugar,)  and  since 
that  time  he  has  sought  in  vain  the  conditions  under  which  the  crys- 
tals were  produced." 

Metallic  Cement. — "  The  same  thing  happened  to  the  engineer 
Brey,  of  Milan,  who  once  hit  upon  a  metallic  cement — of  which  he 
made  a  tube,  which  presents  all  the  characterf;  of  cast  iron — without 
being  able,  since  that  time,  to  hit  again  upon  the  same  proportions. 
M.  Brey  believes  that  he  recollects  that  there  entered  into  the  compo- 
sition, ammonia,  sulphur,  sifted  iron-filings,  and  another  ingredient, 
which,  as  well  as  the  proper  proportions  of  the  materials,  he  forgets; 
but  there  is  his  tube,  which,  under  the  file  and  cold  chisel,  behaves 
exactly  like  cast  iron.'* 

•Apparatus  for  Measuring  the  Force  of  Galvanic  Magnets. — "The 
Italians  are,  as  is  known,  skilful  electricians,  the  scientific  world  knows 
Professor  Magrini,  of  Breyra,  who  is  now  preparing  a  beautiful  series 
of  experiments  upon  electro-magnetism.  We  ask  his  pardon  for  de- 
scribing the  curious  apparatus  for  measuring,  experimentally,  the  force 
of  galvanic  magnets,  which  we  saw  upon  entering  his  laboratory.  It 
is  very  simple  when  it  is  once  invented.  To  the  upper  cross-piece  of 
a  wooden  frame,  M.  Magrini  hangs  a  dial  dynamometer,  to  which  he 
attaches  a  horse-shoe  magnet,  the  armature  of  which  terminates  in  a 
rack  which  slides  in  a  beam  below.  This  armature  is  raised  or 
lowered  at  will,  by  means  of  a  pinion  or  handle.  The  two  wires  of 
the  magnet  dip  into  cups  of  mercury  affixed  to  the  sides  of  the 
frame,  and  in  communication  with  the  wires  of  the  battery.  It  is  easy 
to  conceive  that,  being  thus  able  to  approach  the  armature  of  the  mag- 
net more  or  less,  he  is  able  to  maintain  it  at  the  proper  distances  to 
measure  all  the  zones  of  the  attraction  of  the  magnet.  Thus  he  will, 
without  doubt,  find  the  law  of  decrease  of  the  magnetic  intluence, 
upon  which  philosophers  are  far  froiu  agreeing, — and  lie  will  examine 
the  singular  assertion  of  M.  Magnee,  foreman  of  the  manufactory  of 
arms,  at  Liege,  who  asserts  that  the  extent  of  the  influence  of  perma- 
nent magnets  is  ten  times  that  of  temporary  magnets  exerting  the 
same  force  at  contact.  M.  Magrini  protests  against  the  law  laid  down 
by  MM.  Jacobi  and  Lenz,  that  ^when  there  is  no  limit  either  to  the 
mass  of  the  bar,  or  to  the  length  of  the  wire  wrapped  around  it,  we 
may,  with  a  current  of  any  force,  produce  an  electro-magnet  of  any 
desired  power.'  M.  Magrini  has  found  that,  for  each  element  of  a 
Grove  battery,  a  wire  of  a  diameter  of  ^xh  inch  cannot  exceed  the 
length  of  200  metres,  (217J  yards,)  witliout  loss.*     M.  Cristiforis,  Sec- 

•This  assertion  is  imperfect;  the  size  of  the  element  should  have  been  given. 
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retaryofthe  Institute  of  Milan,  asserts  that  the  enveloping  wires 
should  not  be  laid  alongside  of  each  other,  but  that  they  should  cross 
each  other  at  a  certain  i>ngle,  to  get  the  greatest  possible  coercive 
power." 

Slone  Railways, — "  But  we  cannot  pass  unnoticed  the  proposition 
which  he  is  about  to  make  to  the  Milan  Institute,  on  the  subject  of  a 
system  of  stone  railways,  very  practicable  in  that  country  with  the 
elastic  and  tough  lava  which  abounds  there.  M.  Cristiforis  proposes 
to  plant  solidly  in  the  ground  two  lines  of  these  stones^  as  rails, 
to  cut  in  them  two  longitudinal  grooves,  forming  the  cap  of  the  rail, 
and  to  cover  this  cap  with  a  band  of  felt,  itself  enveloped  with  a  band 
of  sheet  iron  let  in  the  two  lateral  grooves." 

<<M.  Cristiforis  thinks  that  this  rail  will  not  cost  more  than  one  and 
a  half  francs  per  metre,  (27*5  cents  per  yard.)  which  will  allow  Lom- 
bardy  to  be  covered  with  small  roads,  worked  by  horses,  and  sufficient 
for  a  country  where  iron,  wood,  and  charcoal  are  rare,  and  where 
they  do  not  much  care  to  move  quickly,— judging  by  the  slowness 
with  which  you  go  from  Milan  to  Venice." 

Mognetical  Clock, — "  The  mechanician  of  the  University  of  Paria 
has  just  finished  a  meteorological  clock,  which  shews,  at  the  same 
time,  the  temperature  and  pressure  of  the  air,  the  directiou  and  in- 
tensity of  the  wind,  the  magnetic  variations^  and  every  thing  which 
it  is  possible  to  measure  and  record." 

Powerful  Electrical  Machine — "M.  Mousson,  Professor,  at  Zu- 
rich, showed  us  an  electrical  machine  of  the  ordinary  kind,  but  singu- 
larly improved,  which,  with  a  single  turn,  gives  a  spark  of  from  nine 
inches  to  one  foot.  The  wiiole  secret  of  this  improvement  consists  in 
the  substitution,  in  place  of  the  two  narrow  cushions  of  leather^  of 
two  plates  of  tin,  which  at  least  quadruple  the  rubbing  surfaces.  Of 
course  the  tin  plate  in  contact  with  the  glass  rests  upon  an  elastic 
cushion,  fitted  in  the  thickness  of  the  plate.  This  machine  is  not  in 
the  least  influenced  by  the  variations  of  moisture  in  the  air,  which  so 
often  destroy  the  eflTect  of  others.  The  two  electricities  are  here  dis- 
engaged  in  such  abundance,  and  the  sparks  are  so  long,  that  it  is  easy 
to  distinguish,  by  the  eye,  the  direction  of  the  fluid,  and  the  point's 
from  which,  and  to  which,  they  go.  We  should  add,  that  the  plate 
of  a  good  machine  ought  to  be  of  Bohemian  glass,  which  is  made  with 
potash.  The  plates  made  with  the  salts  of  soda,  like  the  French,  are 
worthless  for  this  purpose. 

«  We  recommend  them  to  philosophical  instrument  makers  who 
desire  to  have  something  better  than  the  miserable  spark,  at  most  ca- 
pable of  killing  a  mouse,  while  these  machines,  of  which  we  speak, 
might  be  advantageously  substituted  for  the  guillotine,  and  satisfy 
what  we  call  the  justice  of  man,  without  spilling  a  drop  of  blood.'' 

Operation  of  the  Prussian  Patent  Laws. — ^^  Zurich  has  a  techno- 
logical school  admirably  conducted  by  Professor  D^schwanden.  We 
cannot  speak  of  an  important  discovery  which  he  has  made,  and 
which  he  cannot  publish  without  losing  the  fruit  of  his  labors :  for 
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artistic  property  is  not  even  protected  by  patents  in  Switzerland  ; 
which  patents  are  too  costly  in  England^  too  short  in  Germany,  too 
easily  evaded  in  Belgium,  and  too  easily  attacked  in  France. 

*«To  give  you  an  idea  of  the  way  in  which  they  protect  inventions 
in  Prussia,  it  is  enough  to  state  that  they  wilt  give  you  a  patent  for 
six  years  for  an  atmospheric  railroad,  on  condition  that  the  patentee 
lias  liis  road  finished  in  six  months  from  the  delivery  of  his  letters 
patent.  They  thus  apply  to  railroads  the  rule  evidendy  intended  for 
blacking  and  phosphorus  matches.* 

**In  Belgium  they  give  you  two  years,  but  on  condition  that  your 
railroad  shall  be  put  into  ref^uliu*  and  continuous  operation,  so  as  to 
be  useful  to  the  arts  and  to  consumers^  4'^.,  fyc.,  on  pain  of  forfeiture 
and  loss  of  your  money. 

"  We  are  not  joking,  but  copying  from  authentic  documents.  This 
can  only  be  compared  to  the  literary  protection  which  we  enjoy  under 
paternal  governments.  For  example,  I  saw  at  Genoa  a  conscientious 
historian,  who  had  spent  twenty  years  in  composing  a  magnificent 
work,  the  Belleze  di^ Genova^  illustrated  by  magnificent  engravings, 
and  of  course,  pretty  costly  :  a  rascal  such  as  we  meet  every  where, 
got  hold  of  the  proofs,  and  before  M.  Baachera  had  finished  his  ana- 
lytical tables,  he  had  sold  his  first  edition ;  Sic  vos  non  vobis.  The 
author  is  ruined,  the  robber  enriched.  At  Brussels,  this  skilful  pirate 
would  certainly  have  obtained  a  decoration. 

^'Apropos  to  Brussels,  I  announce  to  you  that  it  has  an  inventor  who 
will  soon  pass  above  the  heads  of  all  the  others ;  if  what  we  have 
touched  is  real,  if  what  we  have  heard  is  true,  Dr.  Vanbeeck  has  made 
a  great  step  in  aeronautics — finding  a  fulcrum  in  the  atmospheric  ocean. 
You  know  that  heretofore  you  could  not  rise  or  descend  in  a  balloon 
except  by  discharging  ballast  or  gas,  by  which  the  aerial  journey  was 
necessarily  abridged.  Dr.  Vanbeeck  has  found  a  way  to  rise,  de- 
scend, stop,  and  rise  again  a  thousand  times,  without  losing  a  particle 
of  ballast  or  gas ;  he  does  not  propose  to  sail  balloons  against  the 
wind,  but  he  desires  to  seek  a  suitable  current,  and  suffers  himself  to 
be  carried  along  with  it,  which  is  very  prudent,  as  well  in  a  physical 
as  a  moral  sense. 

"We  believe  that  this  inventor,  to  whom  the  celebrated  Margot  gives 
his  assistance,  ^nA guttapercha  its  impenetrability,  has  a  better  chance 
than  his  predecesssors.     Videbimus  infra?^ 

*  Our  patent  laws  contain  an  admirable  prorision  of  the  same  general  applica- 
bility, by  which,  patentees  are  required,  under  a  penalty  "  to  stamp,  or  engrare, 
on  each  article  vended  or  offered  for  sale,  the  date  of  the  patent,"  which  becomes 
difficult,  to  say  the  least  of  it,  in  case  of  needles,  pins,  nails,  gun  cotton,  burning 
fluids,  vegetable  pills,  &c. 
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Report  of  the  Commissioners  appointed  by  the  Legislature  of  the 
State  of  New  Fork,  by  the  Act  of  May  11,  1846,  to  locate  certain 
portions  of  the  New  York  and  Erie  Railroad,  made  to  the  Legis- 
lature, January  14,  1847. 

(Continued  from  page  230.) 
Sullivan  County  or  Interior  Route. 

It  h*  been  shown  that  the  train  will  proceed  from  Deposit  to  the 
mouth  of  Callicoon  Creek  with  a  load  due  to  a  level,  or  a  grade  de- 
scending 15  feet  per  mile;  the  load  being  restricted  by  the  return  load 
to  358  tons  freight.  The  extra  power  required  to  carry  this  load  up 
a  grade  of  45  feet  per  mile  is  2*34,  or  2  J  engines  of  equal  power.  We 
have  then  40  X  2  x  2-34  x  1-5— 280-8  cents  per  mile  run  with  a  load 
of  358  tons,  280-8 -I- 358 «  0-78  cents  per  ton  per  mile. 

The  distance  on  which  this  grade  rules,  as  before  remarked,  between 
the  mouth  of  the  Callicoon  and  Wurtsboro,  is  52*58  miles;  but,  as  it 
is  to  be  compared  with  the  Delaware  river  line  from  the  mouth  of 
the  Callicoon  to  Port  Jervis,  it  should  be  taken  for  extra  power  for  no 
greater  distance  than  that  between  the  two  latter  points,  or  48-97 
miles.    The  extra  power  will  therefore  be  taken  for  this  distance. 

Vol.  Xm,  3i»  Suii8.^Na.  5— BCat,  1847.  95 
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This  route  is  2*61  miles  longer  than  the  Delaware  river  route.  The 
extra  length  will  be  estimated  the  same  as  that  for  extra  length  of  the 
Nineveli  route,  viz :  at  one  cent  per  ton  per  mile  on  freight  each  way; 
or,  charging  wholly  on  freight  moving  eastward,  li  cents  per  ton  per 
mile. 

Summary  of  extra  cost  of  transportation  on  Sullivan  county  route, 
charging  the  whole  cost  on  freight  moving  east: — 

48*97  miles,  at  0*78  cts.  per  ton  per  mile,  38*19  cts.  per  ton. 

2*61      ^    extra  length, at  li  cts.  per  ton  per  mile,    3*48   «         <« 

Total  extra  cost  per  ton  over  the  Delaware  river 

route,  41-67  cents. 

Extra  cost  on  Nineveh  route,  as  before  shown,        22*57    ^ 

Total  extra  cost  on  the  interior  routes,  64*24    <^ 

Having  determined  the  extra  cost  of  transportation  per  ton,  caused 
by  the  heavy  grades  and  extra  lengths,  it  becomes  necessary  to  ascer- 
tain what  will  be  the  total  tonnage  annually  transported  over  the 
road.  The  calculations  are  all  based  on  charging  the  whole  expense 
of  extra  power  on  freight  moving  eastward ;  that  moving  westward 
being  provided  for  by  the  method  adopted  to  determine  the  question. 
It  is  therefore  the  tonnage  moving  eastward  that  we  want  to  ascertain 
the  amount  of. 

The  ojBScers  of  the  New  York  and  Erie  Railroad  Company,  in  pre- 
senting their  views  of  this  question  to  the  Commissioners,  assumed 
that  500,000  tons  per  annum  would  be  transported  eastward  over  the 
railroad.  This  position  was  not  controverted  by  any  person  interested 
in  the  Northern  or  other  routes. 

It  is  not  possible  to  arrive  at  accuracy  on  this  point ;  and  the  Com- 
missioners are  not  willing  to  say  the  road  will  not  eventually  reach 
this  estimate :  but  this  would  be  a  very  large  business  for  a  general 
trade,  and  much  beyond  the  capacity  of  a  single  track  road.  The 
question  to  be  determined  is,  what  amount  of  trade  will  pass  over  the 
section  between  the  Shawangunk  ridge  and  Port  Crane,  in  Broome 
county. 

An  estimate  of  this  kind  should  look  to  some  future  period,  when 
the  business  of  the  road  might  reach,  not  its  full  capacity,  but  such  as 
would  form  an  average  with  the  past  and  the  future. 

The  Baltimore  and  Ohio  railroad,  as  now,  and  for  several  years 
pasty  has  been  worked  about  180  miles.  For  the  year  ending  Sep- 
tember 30th,  1846,  there  was  transported  on  it,  to  and  from  the  dif- 
ferent points,  193,916  tons,  (including  the  trade  in  both  directions,} 
equivalent  to  about  84,000  tons  carried  over  the  whole  road. 

The  New  York  and  Erie  railroad,  when  completed,  will  extend 
about  260  miles  beyond  Port  Crane,  in  Broome  county.  Now,  if  we 
suppose  3  tons  carried  to  Baltimore,  to  1  ton  in  the  opposite  direction, 
there  must  have  been  about  145,000  tons  moved  towards  Baltimore. 
This  proportion  applied  to  the  New  York  and  Erie  railroad,  for  equal 
distances,  would  show  about  210,000  tons  arriving  at  the  western  end 
of  the  routes  uuder  consideration.    Whether  the  two  road»shoald  be 
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regarded  as  presenting  a  fair  parallel  for  amount  of  trade,  is,  however, 
a  question  which  may  admit  of  a  difference  of  opinion. 

The  tonnage  on  the  western  railroad,  from  Albany  to  Worcester, 
156  miles,  for  the  year  1845,  was  equal  to  93,392  tons  carried  over 
the  whole  road.  This  includes  freight  in  both  directions.  On  this 
road  the  freights  in  opposite  directions  are  more  nearly  equal  than  is 
usual.  Judging  from  the  amount  received  for  freight,  it  appears  to  be 
not  far  from  two  to  one.  This  would  show  a  result  about  13  per 
cent,  greater  for  the  tonnage  towards  tide  water,  comparing  the  dis* 
tances,  than  the  Baltimore  and  Ohio  railroad.  It  is  to  be  considered, 
however,  that  a  considerable  portion  of  this  tonnage  is  from  place  to 
place,  and  forms  no  part  of  the  through  tonnage. 

The  route  traversed  by  the  New  York  and  Erie  railroad  is  under-^ 
stood  to  be  in  general  a  grazing  district,  that  furnishes  freight  of  greater 
value  but  of  less  tonnage  than  a  grain  growing  district. 

The  Commissioners  have  been  much  embarrassed  in  forming  a  satis- 
factory estimate  on  the  amount  of  tonnage.  It  does  not  appear  prac- 
ticable, from  any  data  in  their  possession,  to  reach  any  definite  accu- 
racy, and  their  estimate  must  be  considered  as  in  a  great  measure 
conjectural. 

The  amount  assumed  by  the  engineer  of  the  Company  is  regarded 
as  too  high  to  form  the  basis  of  comparison  between  the  several  routes. 
The  Commissioners  have  assumed  200,000  tons  as  the  annual  amount 
of  freight  that  may  be  expected  to  move  eastward  over  that  portion 
of  the  road  embraced  in  this  question  of  location ;  this,  they  think  as 
high  an  estimate  as  they  are  warranted  to  make  for  this  comparison. 

It  has  been  shown  the  cost  of  transportation  will  be  64-24  cents  per 
ton  (computed  wholly  on  freight  moving  eastward)  greater  on  the 
interior  routes  than  on  the  river  routes. 

This  rate  on  200,000  tons  per  annum,  is  200,000  tons  at  64*24  cents 
per  ton,M  2128,480. 

The  passenger  trade  will  feel  the  unfavorable  influence  of  the  heavy 
grades,  and  will  require  extra  power ;  or,  the  train  must  proceed  over 
them  at  reduced  velocity. 

The  excess  orcurvatnre  on  the  Nineveh,  and  the  Sullivan,  or  inte- 
rior routes,  over  that  on  the  river  routes,  is  3903  degrees,  or  equal  to 
10»84  (nearly  11)  entire  circles.  The  excess  of  curvature  is  mostly 
on  radii  of  less  than  1000  feet,  and  frequently  occurs  on  the  heavy 
grades.  It  will  no  doubt  increase  the  expense  of  power.  The  Com* 
missioners  are  not  aware  of  any  definite  data,  by  which  this  question 
can  be  reduced  to  computation.  Heavy  curving  on  railroads  is  re- 
garded to  be  the  next  unfavorable  thing  to  heavy  grades,  and  great 
expenses  are  often  incurred  to  reduce  the  curves  to  large  radii,  or  dis- 
pense with  them  altogether. 

Not  only  is  more  power  required  to  move  the  train,  but  the  dis- 
placement and  wear  of  rails,  and  the  wear  of  cars  and  engines  is  much 
greater  on  sharp  curves  than  on  a  straight  line.  On  the  Nineveh  and 
Susquehanna  lines,  an  allowance  of  10  feet  per  mile,  or  15  per  cent., 
was  made  for  the  curve  lines:  whether  this  is  sufficient  for  the  extra 
power  is  doubtful.    On  the  Sullivan  county  lines  no  such  allowance 
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was  made.  IfithadbeeDy  it  would  have  increased  the  maximum 
grade  in  the  same  proportion.  If  the  same  rule  be  applied  to  this,  it 
will  raise  the  total  cost  of  extra  power  to  nearly  70  cents  per  Ion. 

Regarding  the  extra  wear  of  rails,  cars,  and  engines,  this  great  ex- 
cess of  curvature,  though  not  susceptible  of  a  definite  reduction,  must 
be  considered  as  a  very  serious  objection  to  the  interior  lines,  when 
viewed  only  in  connexion  with  the  freight  business.  Its  influence  on 
the  passenger  trade,  exposing  the  cars  to  leave  the  track,  causing 
greater  wear  to  the  road  and  machinery,  and  restricting  the  speed  of 
traveling,  is  still  more  serious. 

The  interior  routes  will  be  more  obstructed  by  heavy  snows  (es- 
pecially that  in  Sullivan  county)  than  the  river  routes,  which  will 
increase  the  expense  of  running,  and  cause  delays  that  will  be  preju- 
dicial to  the  business  of  the  road  during  the  winter  season. 

Heavy  grades  cause  extra  wear  on  the  rails,  cars,  and  engines,  from 
the  more  Irequent  and  severe  application  of  the  friction  brake,  to  con- 
trol the  latter  in  their  descent.  The  earn  on  the  heavy  grades  would 
not  stand  still  without  being  secured,  and  consequently,  any  accident 
by  which  a  car  should  get  loose,  would  allow  it  to  move  off  with  great 
velocity,  putting  at  hazard  its  own  safety,  and  that  of  others  that 
might  be  in  its  way.  Any  circumstance  that  should  disable  an  engine 
in  ascending  a  heavy  grade,  such  as  the  slipping  of  the  wheels,  or  the 
machinery  suddenly  getting  out  of  order,  would  put  the  whole  train 
at  hazard. 

On  a  long  line,  where  the  passenger  traffic  will  be  important,  the 
excess  of  heavy  grades  and  curvature  on  the  interior  routes  will 
have  a  material  influence  on  the  economy  and  usefulness  of  the  road. 

The  several  points  of  disadvantage  that  appertain  to  the  interior 
routes,  as  above  considered,  namely — the  influence  of  the  great  excess 
of  curvature  on  the  freight  traffic,  together  with  that  of  the  heavy 
grades  on  the  passenger  traffic — the  greater  exposure  to  heavy  and 
drifting  snows — extra  wear  of  rails,  cars,  and  engines,  on  the  excess 
of  heavy  grades  and  curvature — with  the  greater  hazard  of  accident 
and  consequent  damage,  are  of  a  character  that  does  not  admit  of  any 
definite  computation.  They  are,  however,  of  such  importance,  that 
heavy  expense,  where  a  change  of  route  is  practicable,  may  well  be 
incurred  to  avoid  them.  That  they  materially  impair  the  value  of  a 
railroad,  is  beyond  question.  After  careful  consideration,  the  Com- 
missioners have  come  to  the  conclusion  that, collectively,  they  will  not 
be  less  than  half  the  amount  before  stated,  as  the  excess  on  the  freight 
traffic  caused  by  the  excess  of  heavy  grades. 

The  total  amount  of  excess  chargeable,  as  before  presented,  to  the 
interior  routes,  is: — 

On  freight  arising  from  heavy  grades,  2128,480 

On  items  above  enumerated,  collectively  assumed  at  50 

per  cent,  of  the  above,  64,340 


2192,720 
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From  this,  there  must  be  deducted : — 

First  J  The  extra  cost  of  constructing  and  maintaining  the  Southern 
line. 

Secondy  The  annual  tax  imposed  by  the  state  of  Pennsylvania. 

In  relation  to  the  firsts  the  estimates  of  the  engineers  show  the  extra 
cost  to  be  0519,821.  To  this  must  be  added  the  interest  that  will  ac- 
crue on  the  expenditure  until  the  road  is  in  operation,  and  receiving 
income  from  its  business.  This  will,  of  course,  depend  on  the  vigor 
with  which  the  work  is  prosecuted,  and  the  facility  with  which  its 
traffic  may  be  advantageously  commenced.  It  is  supposed  ten  per 
cent,  on  the  whole  sum  would  provide  for  all  the  accruing  interest, 
making  the  capital  invested  for  this  item  {0571,803.  The  river  routes, 
more  particularly  that  along  the  Delaware,  from  the  heavy  bridges 
that  must  be  maintained,  and  from  the  exposure  of  the  work  to  the 
floods  of  this  river,  will  be  more  expensive  to  keep  in  repair  than  the 
interior  routes.    This  item  is  estimated  at  015,000  per  annum. 

The  second  item,  the  tax  imposed  by  the  State  of  Pennsylvania,  is 
chargeable  when  the  whole  road  is  completed  to  Dunkirk,  or  connected 
vith  some  road  leading  to  Lake  Erie. 

This  annual  bonus  will  not«  therefore,  be  chargeable  until  the  road 
is  in  full  operation. 

The  annual  charge  will  be  as  follows: — 

Interest  on  0571,803,  at  6  per  cent.,  034,308 

Annual  repairs — excess,  -   '  -         15,000 

Bonus  to  Pennsylvania,      -  -  10,000 

059,308 


Summary  of  excess: — 

On  the  interior  routes,  -  -      0192,720 

On  the  river  «  .  .  59,308 


0133,412 

Showing  that  the  annual  expenses  on  the  interior  routes  will  be 
3133,412  greater  than  those  on  the  river  routes.  This  result  has  been 
reached,  after  carefully  considering  and  yielding  every  advantage  to 
the  interior  routes  which  can  be  regarded  as  belonging  to  them.  The 
mode  of  working  on  which  the  calculation  is  based,  is  the  most  favor- 
able to  them,  involving  the  most  careful  attention  to  the  economy  of 
motive  power ;  and  the  Commissioners  feel  constrained  to  say,  that 
they  have  serious  doubts  whether  a  more  expensive  arrangement  in 
relation  to  motive  power,  would  not,  on  account  of  greater  simplicity, 
be  found  more  expedient  in  practice. 

Herewith  are  submitted  a  map  and  profile,  marked  A,  of  the  Nin- 
eveh and  Susquehanna  lines ;  a  map  and  profile,  marked  B,  of  the 
Sullivan  county  and  Delaware  river  line ;  a  profile,  marked  C,  of  the 
several  routes  from  Binghampton  to  the  Shawangunk  summit ;  and  a 
profile,  marked  D,  of  the  whole  line  of  the  New  York  and  Erie  rail- 
road,  from  Piermont  to  Dunkirk.    These  have  all  been  prepared 
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under  the  directions  of  the  Commissioners,  and  from  surveys,  also 
under  their  directions,  except  the  general  profile,  which  is  from  such 
surveys  only  on  those  portions  that  have  come  under  the  examinations 
of  the  Commissioners.  From  these  maps  and  profiles,  a  good  idea  of 
the  general  features  of  the  several  routes  may  be  obtained. 

Tabular  statements  of  the  results  of  the  surveys  by  Henry  Tracy 
and  James  0.  Morse,  Esqrs.,  the  engineers  employed  by  the  Goounis* 
sioners,are  also  herewith  submitted. 

The  Commissioners  are  required  to  take  into  consideration  ^  the 
terms,  conditions,"  &c.,  of  the  Act  of  Pennsylvania,  authorizing  the 
New  York  and  Erie  Railroad  Company  to  construct  a  portion  of  their 
road  in  that  State. 

There  are  several  conditions  in  the  Act  of  the  Legislature  of  Penn- 
sylvania  that  are  peculiar,  and  require  the  notice  of  the  CoromissioDens. 

First,  The  railroad,  if  constructed  along  the  Delaware  river,  is  re- 
quired to  <<  be  so  constructed  as  not  to  obstruct  the  rafting  navigation, 
nor  contract  the  natural  flow  (and  expansion)  of  the  said  Delaware 
river,  (at  high  floods,)  nor  injure  the  works,"  &c.,  of  the  Delaware 
and  Hudson  Canal  Company;  and  in  relation  to  the  point  of  crossing 
the  Delaware  river.  Similar  provisions  are  contained  in  the  Act  of 
this  State  which  constituted  this  commission. 

On  all  these  points  the  engineer  employed  by  the  Commissioners 
was  instructed  to  conduct  his  surveys,  and  make  his  estimates  with  a 
view  to  a  full  compliance  with  these  provisions. 

Second,  The  3d  section  of  the  Act  of  Pennsylvania  requires  certain 
laws  to  be  passed  by  the  Legislature  of  this  State;  it  also  requires  from 
the  New  York  and  Erie  Railroad  Company,  conditions  in  relation  to 
the  conduct  of  their  business,  which  have  been  considered  matters  for 
said  Company  to  look  to,  before  they  could  legally  locate  their  road 
in  that  State;  but  not  requiring  the  attention  of  this  commission. 

Third,  The  5th  section  of  said  Act  requires  that  after  the  said  rail- 
road is  completed  to  Dunkirk,  or  connects  at  its  western  termination 
with  any  improvement  extending  to  Lake  Erie,  said  Company  shall 
pay  to  the  State  of  Pennsylvania  ten  thousand  dollars  per  annum. 
This  is  presumed  to  be  the  main  condition  to  which  the  attention  of 
the  Commissioners  was  called,  and  they  have  placed  it  as  an  annual 
charge  against  the  routes  in  that  State.  It  is  certainly  an  onerous  and 
extraordinary  burden  to  be  imposed  on  a  Company  for  the  privilege 
of  constructing  a  work  that,  in  its  results,  must  be  a  great  benefit  to  a 
large  portion  of  the  citizens  of  that  State  ;  but  it  is  a  condition,  and 
the  Commissioners  can  do  no  less  than  place  it  to  the  debit  of  those 
routes. 

By  the  Act  of  May,  184G,  the  Commissioners  are  directed  to  take 
into  consideration  <<a  comparison  of  the  grades  or  elevations,  and  de- 
pressions and  curvatures,  in  the  line  or  track  of  said  railroad,  in  the 
other  counties  east  and  west  of  Sullivan  county." 

The  Commissioners  have  no  means  of  judging  of  the  curvatures 
east  and  west  of  Sullivan  county,  except  on  the  routes  surveyed  under 
their  direction?,  which  present  no  curvatures  so  unfavorable  in  degree, 
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nor  much  exceeding  half  the  amounU  as  compared  with  equal  dis- 
tances. 

There  are  grades,  both  east  and  west,  more  unfavorable  than  occur 
in  Sullivan  county,  and  it  was  contended  by  the  friends  of  the  interior 
route  in  that  county,  that  this  was  sufficient,  under  the  Act,  to  settle 
the  location  on  that  route.  Now,  (as  stated  iu  the  preliminary  re- 
marks of  this  report,)  it  was  a  matter  of  public  notoriety,  before  the 
Act  was  passed,  that  grades  equally  heavy  as  those  in  Sullivan 
county  existed  both  east  and  west  of  it;  but  as  this  question  has  been 
discussed,  and  the  views  of  the  Commissioners  given,  in  the  prelimi- 
nary part  of  this  report,  it  is  not  deemed  necessary  to  enter  into  further 
detail  here  on  this  point. 

If  the  heavy  grades  in  this  county  were  so  situated,  in  regard  to  the 
heavy  grades  east  and  west  of  it,  that  no  material  benefit  could  be  ob- 
tained by  avoiding  them,  then  the  construction  of  the  Act  above  given, 
by  the  friends  of  the  Sullivan  county  route,  would,  no  doubt,  be  in 
accordance  with  the  intention  of  the  Legislature.  But  inasmuch  as 
they  are  so  situated  that  heavy  extra  expense  would  be  incurred  in 
conducting  the  traffic  of  the  road  over  them,  such  construction  would 
be  equivalent  to  the  position,  that  serious  obstacles  on  one  part  of  the 
line  were  sufficient  reason  that  others  of  the  same  kind  constitute  no 
impediment  to  the  enterprize,  which  position  is  considered  as  inad- 
missible, in  view  of  the  general  object  of  the  Act.  It  is  well  known 
that  the  heavy  grades  which  occur  on  several  parts  of  the  route  of  the 
New  York  and  Erie  railroad,  have  been  great  impediments  in  the  pro- 
gress of  that  enterprize;  and,  consequently,  its  friends  have  endeavored 
to  reduce  such  obstacles  as  much  as  possible.  The  application  for  the 
law  establishing  this  commission  had  its  origin  in  this  effort,  and  the 
original  law  (of  which  the  present  is  an  amendment)  had  a  reference 
to  the  same  object,  namely :  to  remove  some  of  the  impediments  (of 
this  character)  to  the  progress  of  the  improvement.  The  Commis- 
sioners are,  therefore,  fully  of  the  opinion,  that  the  construction  they 
have  given  to  the  Act  is  the  proper  one,  namely:  that  <<  this  fact  is  to 
be  candidly  considered,  and  to  have  its  due  influence  on  their  decision, 
but  cannot  control  irrespective  of  all.  other  facts  that  bear  on  the  ques- 
tion ;''  and  especially  cannot  do  away  with  the  main  object  of  the 
Act,  which  was,  to  determine  whether  those  grades  could  be  adopted 
<<  without  great  prejudice  to  the  public  interest.'^ 

The  Commissioners  are  further  required  to  take  into  consideration, 
<<  the  several  Acts  of  the  Legislature  of  this  State  in  granting  aid  to 
the  said  Company,  and  especially  the  provisions  of  the  Act  men- 
tioned in  the  first  section  of  this  Act." 

The  Act  incorporating  the  New  York  and  Erie  Railroad  Company 
was  passed  in  1832.  It  authorized  the  construction  of  a  railroad 
through  the  southern  tier  of  counties,  and  forbids  any  connexion  with 
railroads  in  the  States  of  Pennsylvania  and  New  Jersey  without  the 
consent  of  the  Legislature  of  this  State.  Stock  sufficient  to  organize 
the  Company  not  being  obtained,  a  subsequent  Act  was  passed,  au- 
thorizing an  organization  when  one  million  of  dollars  was  subscribed 
to  the  stock.    No  progress  having  been  made  in  1834^  the  Legislature 
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authorized  a  survey  of  the  route  for  said  railroad  at  the  expense  of  the 
State.  In  1835,  an  Act  was  passed  authorizing  the  Company  to  con- 
struct and  put  in  operation  such  sections  of  the  road  as  they  might 
deem  eligible. 

The  powers  and  privileges  granted  by  the  several  Acts  of  the  Le- 
gislature^  and  prospects  of  remuneration  from  the  business  of  the  road 
having  failed  to  command  private  capital  sufficient  for  the  work,  <<an 
Act  to  expedite  the  construction  of  a  railroad  from  New  York  to  Lake 
Erie/'  was  passed  in  1836.  This  Act  authorized  a  loan  of  the  State 
credit  for  three  millions  of  dollars,  to  be  advanced  in  several  sums,  on 
the  completion  of  certain  sections  of  the  said  railroad. 

This  Act  did  not  secure  much  progress  in  the  construction  of  the 
road.  Private  capital  could  not  be  obtained  sufficient  to  complete 
the  <<£irst  section"  of  road  necessary  to  obtain  any  portion  of  the  loan 
of  the  State  credit. 

In  1838,  the  Legislature  passed  an  Act  to  amend  the  Act  of  1836, 
above  mentioned.  This  Act  authorized  the  loan  of  the  State  credit  to 
be  made,  in  equal  sums  with,  and  after  the  expenditure  of,  private 
subscription ;  to  commence  after  the  Company  should  expend  three 
hundred  thousand  dollars. 

In  1840,  an  Act  was  passed  to  amend  previous  Acts;  authorizing  a 
six  per  cent.  State  stock  to  be  loaned  to  the  Company,  and  the  stock 
to  be  issued  on  the  expenditure,  by  the  Company,  from  their  own 
means,  of  half  the  amount  of  the  same. 

Under  this  Act,  the  Company  proceeded  with  the  work  until  the 
loan  on  the  credit  of  the  State  was  issued,  to  the  amount  of  three  mil- 
lions of  dollars,  as  authorized  by  the  several  acts  above  mentioned. 
Failing  to  command  the  requisite  means  to  carry  forward  the  enter- 
prize  from  subscriptions  to  the  stock  of  the  Company,  after  the  State 
loan  was  exhausted  they  were  unable  to  proceed  with  the  work,  and, 
early  in  1842,  notified  the  State  authorities  that  they  were  unable  to 
pay  the  interest  on  the  State  loan.  This  circumstance  authorized  the 
Comptroller  of  the  State  to  sell  the  road  and  its  appurtenances  after 
six  months  notice.  The  sale  was  postponed  by  the  authority  of  the 
Legislature.  At  this  time  the  Company  were  practically  insolvent, 
and  had  no  more  than  a  nominal  existence.  But  the  Legislature  did 
not  seem  disposed  to  abandon  the  project,  and,  in  1843,  passed  a  law 
authorizing  the  said  railroad  Company  to  issue  bonds  to  the  amount 
of  three  millions  of  dollars,  and  giving  these  bonds  priority  to  the  State 
lien.  Also  providing,  that  the  State  may  take  the  road  on  certain 
conditions,  when  finished;  and  if  the  State  should  not  elect  to  take  the 
road  on  such  conditions,  then,  the  said  Company  to  be  released  from 
all  liability  for  the  payment  of  the  State  stock  heretofore  issued  to 
them,  and  amounting  to  three  millions  of  dollars.  After  the  passage 
of  this  law,  a  new  Board  of  Directors  were  elected,  composed  of  highly 
intelligent,  honorable,  and  influential  citizens,  who  made  vigorous  ef- 
forts to  raise  the  funds  necessary  to  carry  forward  and  complete  the 
enterprize.  Capitalists,  however,  did  not  feel  sufficient  confidence  in 
the  success  and  productiveness  of  the  enterprize  to  furnish  the  neces- 
sary funds;  and  the  Board  who  had  taken  the  direction^  finding  they 
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were  not  sustained  in  iheir  efforts,  yielded  the  administration  of  the 
aflfairs  of  the  Company  to  others.  Nothing,  liowever,  in  the  way  of 
progress  was  ace miplished,  and  the  work  remained  stationary  until 
1845.  At  that  time,  it  became  obvious  that  no  further  progress  could 
be  made  by  private  enterprize,  unless  inducements  could  be  presented 
that  would  secure  a  large  addition  of  subscriptions  to  the  stock  of  the 
Company,  under  which  a  new  organization  could  be  effected,  and  a 
new  impulse  given  to  the  project.  This  was  the  condition  of  the  en- 
terprize when  the  Act  of  1845  was  passed — the  Act  we  are  called 
upon  particularly  to  consider. 

This  Act  passed  May  14th,  1845,  provided,  that  a  new  subscription 
to  the  stock  of  the  Company  should  be  obtained  to  the  amount  of  three 
millions  of  dollars,  and,  under  certain  restrictions,  bonds  were  author- 
ized for  a  like  amount.  It  provides  for  a  release  of  the  lien  of  the 
State  on  account  of  the  loan  of  its  credit  for  three  millions  of  dollars, 
provided  a  single  track  road  be  completed  within  six  years  from  the 
passage  of  the  Act.  It  established  a  commission  of  three  persons, 
who  were  authorized  to  survey  and  examine  the  routes  between  the 
summit  of  the  Shawangunk  and  Deposit,  and  decide  whether  a  prac- 
ticable route  did  exist,  and  one  that  could  be  adopted  <<  without  great 
prejudice  to  the  public  interest;"  but  did  not  authorize  any  location 
out  of  the  State  as  a  substitute  for  that  through  Sullivan  county. 

The  same  commission  was  authorized  to  examine  the  routes  be- 
tween Deposit  and  a  point  one  mile  westerly  of  Binghampton,  with 
power,  under  certain  circumstances,  to  locate  on  the  route  by  the 
Great  Bend  of  the  Susquehanna,  passing  so  far  in  the  State  of  Penn- 
sylvania as  might  be  necessary  for  that  route. 

At  the  time  this  Act  was  passed,  an  Act  had  been  passed  by  the 
State  of  Pennsylvania,  authorizing  the  said  Company  to  construct  a 
portion  of  their  road  in  that  State,  so  far  as  necessary  to  occupy  the 
route  by  the  Great  Bend  of  the  Susquehanna ;  but  they  had  not  au- 
thorized the  Company  to  occupy  any  portion  of  that  State  in  the  val- 
ley of  the  Delaware  river. 

To  induce  the  subscription  of  three  millions,  and  thereby  secure  the 
completion  of  the  railroad,  the  Legislature  of  1845,  by  the  Act  above 
mentioned,  prospectively  gave  up  the  lien  of  the  State  for  the  three 
million  loan,  on  the  conditions  above  mentioned ;  they  authorized, 
under  certain  restrictions,  the  railroad  to  pass  through  a  portion  of 
Pennsylvania,  and  thereby  secure  a  more  favorable  line;  also  to  con- 
solidate the  old  stock. 

Under  this  Act,  the  Company  and  its  friends  undertook  to  revive 
the  affairs  of  the  enterprize.  The  first  proceeding  was  to  obtain  the 
subscription  of  three  millions  of  dollars  to  the  stock  of  the  Company; 
without  this,  nothing  could  be  done.  The  steps  taken  to  procure  it, 
showed  that  many  persons  were  more  ready  to  advocate  the  project 
than  to  furnish  funds  to  carry  it  forward,  and  (notwithstanding  the 
State  prospectively  released  its  lien  on  the  road — the  old  stockholders 
submitting  to  a  loss  of  half  their  stock — having  the  prospect  of  being 
allowed  an  improved  route  for  an  unfavorable  portion  of  the  line) 
I  hey  did  not  succeed  in  accomplishing  this  preliminary  step  without 
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great  efforts,  continued  for  months  together ;  and  their  final  success 
may  be  attributed  far  more  to  the  general  influence  the  road  was  ex- 
pected to  produce  on  the  trade  of  New  York  than  to  the  dividends 
that  would  be  made  from  its  earnings. 

The  Commissioners  can  regard  the  law  of  1845  in  no  other  light 
than  as  emanating  from  a  desire,  on  the  part  of  the  Legislature,  to  offer 
such  further  inducements  to  private  capital  as  would  be  sufficient  to 
secure  the  early  accomplishment  of  this  great  improvement,  and  there- 
by afford  to  a  large  distnict  of  the  State,  now  very  much  secluded,  the 
means  of  easy  communication  to  and  from  our  great  commercial  cen- 
tre. Subsequent  events  have  proved  that  the  inducements  offered 
were  barely  sufficient  to  obtain  the  requisite  subscription,  upon  which 
the  new  organization  has  been  established.  To  show  the  slender  hold 
the  new  subscription  had  on  the  stockholders,  it  is  only  necessary  to 
mention  that,  before  and  at  the  time  the  decision  of  the  Commissioners 
was  made  on  the  question  of  location,  shares  of  stock,  on  which  20 
dollars  had  been  paid,  could  be  purchased  in  the  market  for  two  dol- 
lars. In  this  state  of  the  affairs  of  the  Company,  they  were  not  in  a 
condition  to  encounter  difficulties  which  they  regarded  as  onerous  and 
unnecessary,  and  from  which  they  had  indulged  the  hope  of  being  re« 
lieved.  The  Commissioners  cannot  say  the  work  would  have  been 
abandoned  if  their  decision  had  confined  the  line  to  this  State;  but, 
under  the  circumstances  that  existed,  they  were  of  the  opinion,  that 
such  a  decision  would  have  put  in  jeopardy  the  progress  of  the  en- 
terprize. 

It  was  clearly  the  intention  of  the  Legislature  to  confine  the  route 
to  this  State,  unless  it  should  be  found  there  were  urgent  considera- 
tions for  carrying  some  portions  of  it  through  Pennsylvania,  and  the 
Commissioners  were,  without  exception,  extremely  desirous  of  con- 
fining the  location  to  this  State  It  was  an  unpleasant  duty  to  carry 
the  line  into  another  State,  that  demanded  compensation  for  the  bene- 
fits that  would  be  conferred  on  her  citizens;  while  a  portion  of  our 
own,  that  had  contributed  their  exertions  to  secure  its  benefits,  were 
thus  deprived  wholly,  or  in  part,  of  the  anticipated  advantages.  Tne 
law,  however,  under  which  this  commission  was  established, contem- 
plated the  contingency  of  such  decision.  It  was  doubtless  framed  in 
view  of  the  necessity  that  might  be  found  to  exist  to  abridge  the  bene- 
fits to  a  comparatively  small  number,  in  order  to  make  it  more  bene- 
ficial to  the  public,  and  to  secure  the  accomplishment  of  a  great  work 
that  would  confer  its  benefits  on  a  large  portion  of  the  population  of 
this  State. 

To  illustrate  the  views  of  the  Commissioners  as  to  the  influence  the 
extra  cost  of  conducting  the  traffic  will  have  on  the  prosperity  of  tlie 
project,  they  remark : — 

First. — It  cannot  be  expected  that  an  enterprize  of  this  magnitude 
will  be  undertaken  by  private  capital  without  a  fair  prospect  of  rea- 
sonable remuneration  for  the  outlay  required. 

Second. — If  the  road  be  constructed  in  such  a  manner  as  to  involve 
large  expenses  in  conducting  a  given  traffic,  such  expenses  must  be 
charged  to  those  interested  in  the  traffic,  and,  consequently,  the  value 
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of  the  improvement  to  the  commumt 7  who  use  it,  depends  on  the 
economy  with  which  its  business  may  be  conducted. 

Third, — Whatever  tends  to  increase  the  cost  of  conducting  the 
traffic  of  a  road,  reduces  its  power  of  competing  with  other  roads,  or 
other  modes  of  conveyance,  and  consequently  diminishes  its  prospects 
of  business  and  the  inducements  to  prosecute  the  enterprize. 

jPourM.— The  facts  and  computations,  before  presented,  show  that 
the  interior  routes  would  involve  annually  a  heavy  extra  expense, 
materially  affecting  the  prospects  of  the  enterprize,  and  consequently 
hazarding  its  success. 

The  legislation  of  this  State  is  a  full  demonstration  of  the  difficulty 
that  has  attended  every  effort  to  obtain  from  private  sources  the  funds 
necessary  to  carry  forward  this  work,  and  the  necessity  of  relieving 
it  from  every  natural  impediment,  in  order  to  accomplish  the  main 
object  for  which  it  has  been  undertaken ;  and  although  in  the  origin 
of  the  enterprize  the  Legislature  was  disposed  to  confine  the  line 
strictly  to  this  State,  in  the  progress  of  the  undertaking,  subsequent 
Legislatures  have  found  it  expedient,  in  order  to  secure  to  a  large  por- 
tion of  the  State  its  benefits,  to  recognize  the  possible  necessity  of  some 
departure  from  the  original  design,  and  hence  the  establishment  of 
this  commission  to  ascertain  the  facts,  and  make  such  decision  as  the 
exigencies  of  the  case  should  require. 

That  the  river  routes,  when  contrasted  with  the  interior  routes,  have 
the  decided  advantage,  cannot  admit  of  a  doubt,  and  with  that  fact 
established,  the  only  remaining  question  which  presented  itself,  was, 
whether  the  Commissioners  were  authorized  by  the  Act  to  sanction 
those  routes. 

The  Commissioners  were  required  to  adopt  the  interior  routes,  pro- 
vided it  can  be  done  <<  without  great  prejudice  to  the  public  interest," 
&c.    In  arriving  at  this  conclusion,  they  are  required  to  consider : — 

First. — "  The  public  interest  of  this  State.'^  The  public  interest  is 
doubtless  promoted  by  the  adoption  of  the  route  that  will  be  most 
likely  to  secure  the  early  construction  of  the  railroad,  and  render  the 
improvement  most  beneficial  when  completed.  From  the  considera- 
tions and  comparisons  presented  in  the  preceding  pages,  the  Com- 
missioners believe  the  interior  routes,  if  adopted,  would  be  greatly 
prejudicial  '<to  the  public  interest  of  this  State." 

Second. — ^<*  The  interest  oi  the  citizens  of  this  State  who,  in  their 
(the  Commissioners')  judgment,  will  be  nffected  by  the  construction 
and  location  of  said  railroad,  collectively  considered."  In  examining 
this  branch  of  the  question,  the  Commissioners  do  not  propose  to  no- 
tice remote  interests. 

There  is,  no  doubt,  a  considerable  number  of  citizens  of  this  State 
that  will  be  affected  by  the  road,  beyond  the  limits  that  are  considered 
as  specifically  demanding  consideration ;  but  as  these  will  have  about 
the  same  relative  bearing  on  the  question  with  those  more  directly 
interested,  it  is  not  considered  necessary  to  refer  more  particularly  to 
them. 

It  can  hardly  be  said  that  any  portion  of  the  citizens  of  the  southern 
tier  of  counties  will  be  injured  by  the  construction  of  the  railroad  on 
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either  route.  Some  portion  will  be  less  benefited  by  the  adoption  of 
one  route  than  by  the  adoption  of  the  other,  and  comparatively  a  very 
small  number  on  either  route  may  not  be  benefited  at  all,  except  the 
road  be  constructed  on  the  particular  route  in  which  they  may  be  in- 
terested. The  latter  can  only  be  those  who  are  so  situated  that  they 
would  only  use  the  road  in  tiie  event  of  its  being  constructed  on  the 
route  nearest  to  them.  The  great  mass  of  the  citizens  in  the  southern 
tier  of  counties  must  be  benefited  by  the  construction  of  the  road  on 
either  of  the  proposed  routes,  and  consequently  are  interested  in  such 
measures  as  will  secure  its  early  completion. 

The  total  number  of  citizens  residing  on  the  routes  affected  by  the 
question  of  location,  or  so  near  that  their  trade,  after  the  construction  of 
the  railroad,  would  seek  it  as  their  avenue  to  market,  is  estimated  by 
the  census  of  1845  at  294,599.   Of  this  number,  45,592  will  be  less  be- 
nefited by  the  adoption  of  the  river  routes  than  by  the  adoption  of  the 
interior  routes,  and  249,007  will  be  more  benefited  by  the  adoption 
of  the  river  routes  than  by  the  adoption  of  the  interior  routes;  or,  the 
ratio  is  nearly  as  16  is  to  84.     Of  those  who  will  be  less  benefited 
by  the  adoption  of  the  river  routes,  about  72  per  cent,  will  have  the 
benefit  of  the  river  route  on  the  Delaware,  which  will  be  common  to 
them  with  citizens  west  of  Binghampton,  and  will  materially  lessen 
their  diminution  of  benefits.    The  amount  of  diminution  of  benefits, 
compared  with  equal  population,  appears  on  the  average  to  be  about 
the  same,  whichever  route  be  adopted. 

There  is  another  portion  of  the  citizens  of  this  State  who  are  directly 
interested  in  this  question  of  location,  namely:  those  resident  in  the 
city  of  New  York. 

This  city  has  an  interest  in  enlarging  and  securing  the  trade  of  the 
district  that  will  be  affected  by  the  construction  of  the  railroad,  and  it 
looks  not  only  to  that  portion  in  this  State,  but  also  to  that  which  will 
come  from  the  northern  part  of  Pennsylvania,  (numbering  about  100,- 
000  people  by  the  census  of  1840,)  and  from  Lake  Erie.  The  citizens 
of  New  York  city  cannot  be  overlooked  in  considering  this  question, 
they  are  a  portion  of  this  State,  and  have  an  equal  right  to  be  consid- 
ered under  the  Act,  so  far  as  their  interests  are  involved ;  they  are 
chargeable  in  all  cases  of  State  tax,  in  which  they  contribute  about 
one-third  of  the  total  amount  collected  by  the  State.  That  their  in- 
terest is  peculiarly  important  in  this  enterprize  is  manifest  from  the 
fact,  that  almost  the  entire  reliance,  so  far  as  individual  means  are  re- 
quired, must  depend  on  them.  Whatever  risk  of  private  capital  the 
undertaking  involves,  must  fall  on  them.  The  road  may  be  a  great 
benefit  to  the  district  through  which  it  may  be  constructed,  and  yet 
afford  a  very  inadequate  return  to  the  private  capital  invested  in  its 
construction.  A  due  regard  to  this  interest  is  not  only  important  and 
proper  in  itself,  but  also  as  affecting  the  entire  success  of  ihe  project, 
as  may  be  inferred  from  remarks  in  a  preceding  part  of  this  report. 
The  interest  of  the  city  of  New  York,  whether  regard  be  had  to  the 
benefit  its  trade  will  derive  from  the  operation  of  the  railroad,  or  the 
remuneration  the  traffic  will  afford  for  the  capital  invested  in  its  con- 
struction, will  be  best  promoted  by  the  adoption  of  those  routes  that 
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will  secure  the  best  and  most,  expeditious  meaus  of  communication* 
This  city,  therefore,  will  be  most  benefitted  by  the  adoption  of  the 
river  routes. 

The  adoption  of  the  river  routes  greatly  improves  the  general  pros- 
pects of  the  railroad,  and  presents  very  fair  prospects  for  its  early  com- 
pletion.  The  adoption  of  the  interior  routes  would  materially  diminish 
its  usefulness  and  value,  if  constructed,  and,  moreover,  by  the  discour- 
agement it  would  throw  on  the  stockholders,  would  hazard  the  success 
of  the  enterprize.  The  latter  remark  caunot  be  regarded  as  unim- 
portant, when  it  is  considered  that  the  new  stock  of  the  Company 
can  now  be  purchased  in  the  market  at  20  per  cent,  discount,  though 
only  25  per  cent  has  yet  been  paid  in. 

In  view  of  the  facts  that  have  been  presented,  and  the  reasoning 
b»sed  on.  those  facts,  after  careful  deliberation,  in  full  Board,  a  major- 
ity of  the  Commissioners  decided  that  the  interior  routes,  through 
Sullivan  and  Broome  counties,  could  not  be  adopted  for  that  portion 
of  the  said  railroad,  "without  great  prejudice  to  the  public  interest  of 
this  State,  and  the  interest  of  the  citizens  of  this  State  who,  in  their 
judgment,  will  be  affected  by  the  construction  and  location  of  said 
railroad,  collectively  considered.''  And,  in  accordance  with  the  re- 
quirements of  the  Act,  they  have  filed  such  decision  in  the  office  of 
the  Secretary  of  this  State. 

John  B.  Jjcrtis, 
HoBATio  Allen, 
Jarxd  Wilson, 
William  Dewet. 


French  Railway  Regulations. 

The  *'Moniteur"  contains  a  Royal  ordinance  issued  on  a  report 
of  the  Minister  of  Public  Works,  fixing  the  general  regulations  that 
are  henceforward  to  be  observed  by  all  railway  companies  in  working 
their  lines.    The  following  are  the  principal  points  referred  to : 

The  Way. — The  stations  are  to  be  considered  part  of  the  public 
domain,  and  as  such,  to  be  regulated  by  the  superior  authorities.  The 
entrance,  the  circulation,  and  tlic  standing  of  public  or  private  car- 
riages, are  to  be  subjected  to  the  decisions  of  the  Minister  of  Public 
Works.  The  repairs  of  the  way,  and  of  the  works  depending  on  it, 
though  evidently  at  the  discretion  of  the  Companies,  are  to  be  made 
known  to  the  Government  authorities,  who  can  interfere  when  any- 
thing is  unsatisfactory.  The  crossings  and  passages  on  the  line  are 
to  be  subjected  to  Government  regulations,  particularly  in  what  re- 
lates  to  the  barriers  required  for  the  latter.  High  embankments,  via- 
ducts, and  bridges  over  rivers  and  streams,  are  to  be  defended  by 
strong  parapets.  All  stations,  passages  on  the  level,  &c.,  are  to  be 
well  lit  up. 

The  Working  Stock. — Locomotives  are,  in  the  first  instance,  to  be 
subjected  to  certain  proofs  of  strength,  for  the  boilers,  axletrees,  wheels, 
&c.     They  are  to  be  provided  with  an  apparatus  to  catch  the  pieces 
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of  coke  falling  from  the  furnace,  so  as  to  prevent  their  reaching  the 
ground.  Every  means  must  also  be  employed  to  prevent  sparks  from 
issuing  from  the  funnel,  whereby  property  along  the  line  has  from 
time  to  time  been  set  on  fire  and  consumed.  The  report  regrets  that 
the  grating  at  present  in  use  is  not  found  to  be  efficient.  Axletrees 
are  in  all  cases  to  be  made  of  wrought  iron,  of  the  first  quality. 

Composition  of  Trains, — ^All  Companies  are  bound  to  furnish  a 
sufficient  number  of  carriages  of  every  description  to  supply  the  wants 
of  each  station.  The  hours  fixed  by  the  Company  for  departure  are 
to  be  rigorously  observed.  As  the  public,  in  a  great  measure,  are  de- 
pendent on  railways  for  their  mode  of  transport,  these  two  regulations 
are  absolute  on  all  Companies  whatever;  when  any  exception  to  this 
rule  is  permitted,  as  in  the  case  of  direct  trains,  it  is  the  Government 
authorities  who  must  regulate  the  matter.  In  case  of  ye/6,  or  extra- 
ordinary movement  from  one  point  to  another,  the  Company  is  obliged 
to  provide  an  additional  and  sufficient  number  of  carriages  of  every 
class;  the  number  of  carriages  for  a  single  train  is  not  to  exceed  24, 
and  this  is  to  be  considered  rather  as  the  exception  than  the  rule. 
Double  locomotives  are  permitted,  as  otherwise  trains  would  be  mul- 
tiplied to  a  dangerous  extent.  But  whenever  the  second  locomotive 
is  employed,  the  cause  of  such  proceeding  must  be  entered  in  a  book 
kept  for  the  purpose.  No  matters  liable  to  explosion  are  to  be  trans- 
ported in  a  train  in  which  passengers  are  carried.  A  means  of  com- 
munication must  always  be  established  between  the  conductor  and 
the  engine-driver. 

Departure^  Circulation^  and  Jirrival  of  IVains, — A  number  of 
articles  refer  to  the  measures  of  precaution  to  be  used  in  starting  trains 
at  proper  hours,  so  as  to  leave  a  sufficient  time  between  each ;  the 
maximum  of  speed;  the  precautions  to  be  taken  in  passing  through 
tunnels,  &c.  They  also  regulate  the  passage  of  extraordinary  trains, 
the  obligation  of  communication  by  signals,  and  the  general  superin- 
tendence of  the  line.  Registers  are  to  be  kept  at  every  station  for 
marking  down  the  causes  of  all  delays.  No  train  is  ever  to  leave  be- 
fore the  hour  appointed  in  the  printed  lists. 

Fares, — The  conditions  of  the  concession  generally  regulate  the 
tarifis;  but  a  Company  may  lower  its  prices  if  it  thinks  fit,  subject, 
however,  to  the  condition  of  keeping  them  so,  for  a  certain  time.  As 
a  general  rule  however,  no  changes  whatever  can  be  made  by  the 
Company  without  first  submitting  them  to  the  Government  authori- 
ties. Railways  that  have  been  conceded  prior  to  1835  will  not  be 
subject  to  these  regulations  until  April  1, 1847.  Equality  of  charge 
is  to  be  strictly  enforced,  as  otl;ierwise  the  Companies  would  become 
unjust  to  one  locality  at  the  expense  of  another. 

Begulations  relating  to  Passengers. — All  persons  unconnected 
with  the  Company  and  the  service  are  forbidden  to  enter  the  premises 
of  a  railway  without  permission,  or  to  there  stand  or  circulate,  or  to 
place  there  objects  of  any  kind,  or  to  introduce  horses,  dogs,  or  other 
animals,  or  to  cause  vehicles  of  any  kind  to  circulate  there.  Govern- 
ment authorities  are  an  exception  to  this  clause.  Passengers  are  not 
to  lean  out  of  carriages,  or  pass  from  one  to  another,  or  carry  loaded 

Digitized  by  LjOOQ IC 


Experiments  on  the  Menai  Tubular  Bridge.  303 

fire-arms^  or  leave  a  carriage  when  in  movement  The  other  pre- 
scriptions are  generally  similar  to  those  in  force  for  common  carriages. 
General  Jirrangements. — No  person  can  sell  anything  within  the 
precincts  of  a  station  without  permission  from  the  authorities.  When 
a  line  crosses  several  departments,  the  attributions  conferred  by  the 
present  regulations  on  the  several  Prefects  may  be  concentrated  in 
one.  Every  person  employed  by  a  Railway  Company  must  wear  a 
uniform,  in  order  that  the  public  may  at  once  see,  in  case  of  need,  to 
whom  they  are  to  apply.  Signal-men,  guards,  and  barrier-keepers 
may  wear  a  sabre.  At  each  station  a  book  must  be  kept  to  receive 
the  complaints  of  passengers.  Copies  of  the  present  regulations  are 
to  be  constantly  kept  placarded  in  all  stations;  copies  are  also  to  be 
given  to  each  person  employed,  and  whatever  relates  to  passengers  is 
to  be  hung  up  in  each  carriage. 

Load.  Railway  Mag. 


Menai  Tubular  Bridge. — Experiments  at  BlackwalL 

We  have  on  one  or  two  recent  occasions  witnessed  experiments 
made  on  the  huge  model  of  the  proposed  tubular  bridges  of  the  Ches- 
ter and  Holyhead  railway,  under  the  able  direction  of  Messrs.  Hodg- 
kinson  and  Fairbairn,  when  several  other  eminent  engineers  were 
present.  The  principal  object  of  the  present  experiments  has  been 
to  ascertain  the  proper  proportions  of  the  sectional  areas  of  the  top 
and  bottom  of  the  tube.  Great  additional  strength  has  been  obtained 
by  stiffening  the  side  plates  with  vertical  ribs  of  T  iron,  attached  at 
equal  intervals  throughout  the  whole  length  of  the  tube. 

In  the  first  experiments,  the  sectional  area  of  the  bottom  plate  being 
22\  square  inches,  of  the  top  24  square  inches,  and  the  sides  10  inches, 
a  weight  of  58  tons  produced  a  deflexion  of  3  2  inches.  This  weight 
was  allowed  to  remain  till  the  following  morning,  and  the  increase  of 
deflexion  was  found  to  be  inconsiderable.  The  tube  being  subse- 
quently laid  on  its  side,  in  order  to  test  its  lateral  strength,  it  was  found 
that  9  tons  produced  2  inches  deflexion,  and  12  tons,  the  last  load  laid 
on  the  tube  in  that  position,  produced  3  j  inches  total  deflexion,  in- 
cluding that  due  to  the  weight  of  the  beam  itself. 

In  the  concluding  experiments,  Dec.  23,  it  was  determined  to  load 
the  model  bridge  till  it  was  broken.  The  following  table  exhibits  the 
deflection  corresponding  to  each  load: — 

.  Ezperimentfl.  Lodd.  Deilexfon. 

0'7(J  inches. 

1-31 

1-91 

2-38 

2-77 

2*96 

317 

3*22 

3-38 


0.   1, 

- 

31,612  lb. 

- 

2, 

57,947 

- 

3, 

- 

83,310 

- 

4,   - 

-       105,362 

- 

5, 

- 

117^26 

- 

6,   - 

-       125,927 

- 

7, 

- 

135,255 

- 

s, 

Same* 

weight  after  remaining' 

9  days 

», 

- 

139,567 

- 
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Experim«nt«.  L->ad.  Deflexion. 

10,  -  -       144,352  -  -         3-48 

11,  -  149,634  .  3-70 

12,  -  .       151,772  -  .         3-81 
With  the  last  load,  equal  to  671  tons,  the  beam  broke. 

In  order  to  a  right  apprehension  of  the  manner  in  which  the  fracture 
took  place,  it  must  be  understood  that  the  thickness  of  the  bottom 
plate  had  been  greatly  increased  near  the  middle  point  of  the  model 
by  additional  plates,  which  were  continued  for  20  feet  on  each  side  of 
the  centre ;  and  it  was  where  the  thin  part,  or  single  thickness  of  the 
bottom  plate,  commenced,  that  fracture  took  place.  The  bottom  plate 
was  torn  asunder  with  a  very  irregular  line  of  fracture,  not  contiguous 
to  the  rivets.  Tiie  vertical  or  side  plates  also  gave  way,  but  in  them, 
the  rivets  (24  on  each  side,  of -j*^  iron)  were  actually  cut  or  sheared 
asunder,  the  rivet-holes  being  uninjured.  The  top  or  cellular  plate 
remained  perfect. 

These  experiments  have  suggested  several  improvements  of  details 
in  the  bridges  to  be  constructed  over  the  Menai  and  Conway:  but  at 
present  the  modifications  are  not  defined  sufilciently  to  be  laid  before 
the  public.  The  utmost  precautions  have  been  taken  to  secure  the 
strength  and  stability  of  the  proposed  structures.  The  greatest  credit 
is  due  to  the  skill  and  perseverance  displayed  by  Messrs.  Fairbairn 
and  Hodgkinson,  and  other  gentlemen  called  in  by  Mr.  Stephenson  to 
carry  on  the  investigation,  and  also  to  the  liberality  with  which  ex- 
pensive models  have  been  provided.  Civ.  Eng.  &  Arch.  Jour. 


v^n  Extract  from  an  Historical  and  Geographical  Examination  of 
the  Isthmus  of  Panama :   The  different  directions  in  which  it 
may  be  cut,  and  the  means  to  be  employed.     By  Michel  Cheva- 
lier.    Paris,  published  by  Charles  Gosselin,  30  Sue  Jacob,  1844. 
Translated  for  the  Journal  of  the  Franklin  Institute,  by  Peraifor  Frazer,  Esq. 


Nicaragua  Route. 

Measured  from  shore  to  shore,  at  the  port  of  San  Juan  de  Nicara- 
gua, the  distance  between  the  two  oceans  is  150  kilometres;  (93*25 
miles;)  obliquely  from  San  Juan  de  Nicaragua  to  San  Juan  of  the 
South,  it  is  250  kilometres;  (155*50  miles;)  and  from  the  same  point  to 
Realejo,  more  than  400  kilometres;  (about  250  miles;)  all  in  a  straight 
line.  But  a  great  convulsion  of  nature  has  opened  in  the  midst  of  the 
land  the  bed  of  a  spacious  lake,  that  of  Nicaragua,  an  inexhaustible 
reservoir,  which,  by  the  wide  and  deep  river  San  Juan,  empties  itself 
into  the  Atlantic,  and  seems  a  prolongation  of  that  ocean  into  the  in- 
terior of  the  continent.  The  two  seas  thus  approach  each  other  very 
nearly,  and  two  bays,  that  of  Papagayo  and  that  of  Nicoya,  indent 
the  shore  of  the  Pacific  as  though  that  ocean  would,  in  its  turn,  assist 
in  opening  the  communication.     Beyond  the  river  and  the  lake,  the 
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traveler  coming  from  the  Atlantic  arrives  at  another  lake,  that  of 
Leon,  (or  Mauagua,)  terminated  to  the  north  by  a  sort  of  crescent, 
whose  extreme  north  west  point  (that  on  which  was  formerly  situated 
the  town  of  Leon,  now  transported  into  the  interior,  and  where  is  now 
the  port  of  Moabifa)  is  nearer  to  the  Pacific  than  any  point  of  lake 
Nicaragua,  as  the  distance  thence  to  the  port  of  Tamarindo  is  but  14 
or  15  kilometres;  (about  9  miles;}  this  last  lake  discharges  itself  into 
the  former  by  the  river  Tipitapa.  Finally,  on  the  coast  of  the  Pacific, 
near  the  lake  of  Leon,  is  the  port  of  Realejo,  of  which  it  was  formerly 
said,  that  it  was  "  excelled  by  none  within  the  dominions  of  Spain." 
I'hese  fine  lakes  and  noble  rivers  communicating  with  each  other, 
remind  us  of  those  situated  in  Scotland,  in  a  gorge  between  the  two 
seas  washing  the  shores  of  Great  Britain,  by  the  aid  of  which,  a  canal 
sufficiently  spacious  to  receive  frigates  has  been  opened.  In  the  same 
manner,  they  invite  man  to  open  from  sea  to  sea  a  communication 
whose  importance  to  the  general  commerce  of  the  world  will  be  to 
thnt  of  the  Caledonian  canal  about  in  the  same  proportion  as  that 
which  a  strait  holds  to  the  great  ocean,  or  the  island  of  Great  Britain 
to  the  continent  of  the  two  Americas. 

The  lake  of  Nicaragua  is  176  kilometres  (109-50  miles)  in  length, 
SS  (34  miles)  in  width,  and  nearly  throughout  has  a  depth  of  25  me- 
tres. (82  feet.)  The  river  San  Juan,  which,  running  to  the  eastward, 
is  a  prolongation  of  the  great  axis  of  the  lake,  has  a  course  of  146  kil- 
ometres. (91  miles.)  The  lake  of  Leon  has  for  its  greater  length  63 
kilometres,  (39  miles,)  and  a  circumference  of  147.  (91-50  miles.)  The 
river  Tipitapa,  by  which  it  empties  itself  into  Jake  Nicaragua,  is  55 
kilometres  (34*25  miles)  long.  Thus,  there  is,  from  the  Atlantic  to  the 
head  of  lake  Nicaragua,  a  distance  of  322  kilometres,  (202  miles,)  and 
to  the  head  of  lake  Leon  440.  (273-50  miles.)  The  town  of  Leon, 
situated  25  kilometres  (15*50  miles)  from  the  lake  of  the  same  name, 
is  the  most  populous  city  of  the  neighborhood  of  lake  Nicaragua,  and, 
with  the  exception  of  Guatemala,  of  all  Central  America. 

Here  the  junction  of  the  oceans  may  be  attempted  in  several  direc- 
tions. 1st.  The  line  may  be  carried  from  the  city  of  Nicaragua,  on 
the  lake  of  the  same  name,  to  the  port  of  San  Juan  of  the  South,  on 
the  gulf  of  Papagayo.  2d.  From  the  same  lake  to  the  gulf  of  Ni- 
coya,  also  called  the  bay  of  Caldera,  there  is  reason  to  believe  that 
there  are  facilities  for  the  construction  of  a  canal,  by  means  of  the 
river  Tampisque,  which  empties  into  that  gulf,  anci  by  the  Sapua, 
which  flows  into  the  lake  to  the  south  of  Nicaragua.  These  two 
rivers?,  each  having  an  abundant  provision  of  water,  approach  each 
oth^r  very  nearly  in  the  vicinity  of  the  bay  of  Las  Salinas,  an  arm 
of  the  gulf  of  Papagayo.  3rd  and  4th.  From  the  north-west  point 
of  the  lake  of  Leon,  a  communication  may  be  practicable  either  to  the 
port  of  Tamarindo,  or  to  that  of  Realejo.  5lh.  A  line  hjis  also  been 
mentioned  from  the  same  point  to  the  river  Tosta,  which  is  crossed 
on  the  route  to  Realejo,  and  which  descends  from  (he  volcano  of  Te- 
lica.  6th.  Finally,  perhaps  a  junction  may  be  possible  from  the  north 
east  point  of  the  lake  of  Leon  to  the  bay  of  Couchagua.  This  done, 
there  would  remain  to  be  carried  into  effect,  the  improvement  of  the 

26* 
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navigation  of  the  river  San  Juan  de  Nicaragua,  and,  incase  the  route 
should  b6  through  lake  Leon,  that  of  the  Tipitapa,  so  as  to  render 
them  navigable  for  large  vessels.  The  river  San  Juan  is  navigated 
on  its  entire  length,  and  during  the  whole  of  the  year,  by  pirogues 
drawing  from  1  to  1-20  metres  (3  to  4  feel)  of  water;  but,  nearly 
throughout,  its  depth  is  much  greater.  By  the  improvement  of  four 
or  five  rapids  and  shoals*  which  are  met  with  here  and  there,  it  would 
be  easy  for  ships  drawing  from  3*5  to  4  metres  (11  to  13  feet)  of  water 
to  pass  from  the  sea  to  the  lake.  The  river  being  in  most  places  en- 
closed betwixt  banks  of  a  slight  elevation,  the  necessary  works  would 
be  reduced  to  a  few  dams,  each  of  which  would  be  accompanied  by 
a  lock.  The  bar  of  the  river  San  Juan  has  on  it  a  depth  of  3*5  metres, 
(11-50  feet,)  and  there  is,  according  to  Mr.  Robinson,  a  narrow  pass 
across  it,  with  a  depth  of  water  of  7-5  metres.  (23-50  feet.) 

The  port  of  San  Juan,  situated  €it  the  mouth,  is  safe  and  spacious. 
Numerous  reports  of  naval  officers  who  have  recently  visited  it,  repre- 
sent it  as  excellent.!  Its  salubrity,  a  very  rare  advantage  along  the 
Atlantic  shore  of  Central  America,  is  generally  acknowledged.    The 

*  According  to  the  informatioa  communicated  to  Mr.  Stephens,  by  Mr.  Bailey, 
the  state  of  the  river  and  the  distribution  of  the  rapids  is  as  follows :  From  the  lake 
to  the  river  Des  Savalos,  a  distance  of  about  33  kilometres,  (20*50  miles,)  the  depih 
of  ihe  San  Juan  varies  from  3-65  to  7*30  metres.  (12  to  24 1'eet.)  Then  commence 
the  rapids  of  El  Toro,  which  are  1850  metres  (2023  yards)  in  length,  and  have  a 
depth  of  water  from  2-75  lo  365  metres.  (9  to  12  leet.)  For  an  interval  of  7400 
metres,  (8100  yards,)  we  find  an  easy  navigation,  but  on  arriving  atCariillo  Viejo, 
we  meet  with  another  rapid  which  has  a  length  of  about  1000  metres,  (1100  yards.) 
and  from  365  to  7*30  metres  (12  to  24  feel)  depth  of  water.  After  a  space  of  3700 
metres  (4046  yards)  of  good  navigation,  with  from  4  to  4-50  metres  (13  to  15  feet) 
of  water,  we  arrive  at  the  rapids  of  Mico  and  Las  Baias,  which  succeed  each  other, 
and  have,  together,  a  length  of  1850  metres;  (2023  yard.s;)  the  depth  of  the  channel 
varies  from  1*83  to  5-50  metres.  (6  to  18  feet.)  After  another  navigable  space  of 
2800  metres,  (3062  yards,')  come  the  rapids  of  Machuca,  1850  metres  (2023  yards) 
long ;  these  are  the  most  dangerous  of  all,  for  the  river  here  runs  over  a  bed  covered 
with  pointed  rocks.  To  these  succeed  a  natural  basin,  18*50  kilometres  (11*50 
miles)  in  length,  with  from  365  to  13  metres  (12  to  42  feet)  of  water,  which 
brings  us  to  the  junction  of  the  San  Carlos.  20  kilometres  (12*50  miles)  further, 
the  S:in  Juan  receives  the  Sarapiqui,  the  only  communication  between  the  State 
of  Costa  Rica  and  the  port  of  San  Juan  on  the  sea.  Along  this  passage  some 
islands  are  scattered,  and  the  depth  is  from  1*83  to  11  metres;  (6  to  36  feet;)  the 
shallowest  points  being  at  the  bends  of  the  river,  where  the  mud  and  gravel  have 
accumulated.  Finally,  after  a  further  course  of  13  kilometres,  (8  miles,)  we  arrive 
at  the  separation  of  the  Colorado.  Thence  to  the  sea  the  distance  is  24  kilometres, 
(15  miles,)  which  may  easily  be  reduced  to  18*50.  (1 1*50  miles.)  All  the  soundings 
given  here  were  taken  at  low  water.  It  may  be  remarked  that,  according  to  this 
statement,  the  length  of  the  river  is  129  kilometres,  (about  80  miles,)  instead  of  146, 
(91  miles,)  as  mentioned  at  another  place  by  Mr.  Stephens. 

The  dams  to  be  constructed  at  each  of  the  4  rapids  will  be  from  80  to  100  me- 
tres (87  to  110  yards)  in  length.    Dredging  will  be  required  at  some  other  points. 

i  The  opinion  of  Mr.  Bailey,  as  given  by  Mr.  Stephens,  is  that  the  port  is  tiriex- 
ceplionabU,  but  tmalL  All  our  other  informants  agree  in  recognizing  it  as  of  con- 
sidenible  extent.  Messrs.  Rouhaud  and  Dumartray  say,  that  "it  is  vtut,  and  al- 
together safe,  which  can  be  said  of  no  other  point  on  the  eastern  coast  of  Central 
America.''  Some  scientific  ofiScers  of  the  French  navy,  who  were  instructed  to 
examine  it  in  1843,  savi  expressly,  that  it  Is  a  vast  and  safeaJidler,  (un  asile  taste  et 
sur,)  a  beautiful  situation,  an  excellent  port,  and,  they  add,  a  good  anchorage  close 
to  the  land. 
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trade  winds,  whose  action  is  not  broken  by  any  continuous  chain  of 
mountains,  sweep  away  the  miasmas  which  rise  in  abundance  from 
the  neighboring  marshes,  so  completely  as  to  prevent  the  ravages  of 
the  yellow  fever.  It  may  possibly  not  always  be  so,  should  a  nume- 
rous European  population  be  established  there.  In  Central  America, 
the  same  reproach  is  made  against  San  Juan  de  Nicaragua  as  that 
made  in  France  against  Brest — that  it  is  rainy  par  excellence.  In  this 
respect,  there  is  a  great  diflerence  betwixt  San  Juan  and  the  port  of 
San  Carlos,  situated  on  the  lake,  at  the  point  where  the  river  escapes 
from  it,  and  still  more  so  betwixt  San  Juan  and  the  cities  of  Grenada, 
Nicaragua,  and  Leon,  which  enjoy  a  sky  always  serene;  this  is,  how- 
ever, an  inconvenience  which  requires  nothing  more  than  a  passing 
notice. 

We  may  admit  then  that  the  river  San  Juan  terminates  at  a  good 
port,  and  that  its  navigation  may  easily  be  improved  so  as  to  render 
it  practicable  for  sea-going  vessels  drawing,  as  we  have  already  said, 
from  3  to  4  metres  (10  to  13  feet)  of  water.  As  regards  this,  the  past 
will  answer  for  the  future.  Tradition  assures  us  that, formerly,  sea- 
going vessels  ascended  the  river  San  Juan,  and,  that  at  the  great  an- 
nual fairs  held  at  Grenada,  at  the  bottom  of  lake  Nicaragua,  several 
brigs,  or  three-masted  vessels,  arrived  regularly  from  Cadiz,  or  other 
ports  of  the  peninsula,  after  having  touched  at  Carthagena,  or  Porto 
Bello.  I  am  not  referring  here  to  one  of  those  false  traditions  which 
delight  in  representing  men  and  things  as  ceaselessly  degenerating. 
Mr.  Rouhaud  has  verified  the  fact  in  the  archives  of  the  city  of  Gre- 
nada. He  found  there  evidence  that,  in  the  middle  of  the  17th  cen- 
tury, three-masted  vessels  (fragalas)  of  the  Spanish  commercial 
marine  frequented  the  anchorage  oilas  Islelas,  which  is, on  the  lake, 
the  port  of  the  city  of  Grenada ;  and  I  have  seen  in  his  hands  original 
papers  going  back  as  far  as  1647  and  1648,  which  prove  it.  But  in 
1685,  the  river  underwent  a  great  change,  produced  by  the  hands  of 
man.  A  new  channel  was  forcibly  opened,  by  which,  under  the  name 
of  the  Rio  Colorado,  a  considerable  portion  of  its  waters  escaped. 
According  to  the  soundings  made  by  Mr.  Bailey,  as  given  by  Mr. 
Stephens,  the  Colorado,  when  its  waters  are  low,  discharges  360  cubic 
metres  (about  471  cubic  yards)  per  second.  This  is  three  times  the 
volume  of  the  Seine  at  Paris,  at  its  lowest  stage.  When  its  waters 
are  high,  the  Colorado  discharges  1095  cubic  metres  (1432-25  cubic 
yards)  per  second.  Since  1685,  the  ancient  bed  of  the  river,  below 
the  point  at  which  the  Colorado  separates  from  it,  cannot  receive 
boats  drawing  more  than  from  1  to  1-20  metres  (3  to  4  feet)  of  water. 
The  Colorado  itself  is  inaccessible  to  merchantmen,  on  account  of  a 
bar  at  its  mouth  which  they  cannot  cross. 

It  was  war,  the  cause  of  so  many  difficulties  in  the  world,  that  oc- 
casioned this  revolution  in  the  river  San  Juan.  The  Caribbean  sea 
and  its  vicinity  was  then  infested  by  buccaneers,  who  carried  every 
where  with  them  devastation  and  pillage,  with  a  courage  and  audacity 
that  one  regrets  to  see  in  the  service  of  the  brutal  passions.  These 
robbers  laid  waste  all  the  Spanish  establishments  bordering  on  the  sea. 
To  prevent  them  from  penetrating  to  the  lake  of  Nicaragua,  the  in- 
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habitants  sunk  hulls  of  ships,  rafts  loaded  with  stone,  and  whatever 
else  they  could  lay  their  hands  on,  about  20  kilometres  (6-50  miles) 
above  the  mouth  of  the  river.  The  rainy  season  having  arrived,  the 
river,  which  at  that  time  brings  down  a  great  number  of  trees,  up- 
rooted by  the  current  from  its  banks,  increased  the  obstruction,  the 
sands  accumulated,  and  very  soon  it  became  a  dyke  which  arrested 
the  course  of  the  waters.  They  then  sought  another  channel,  and 
thus  the  Colorado  was  formed.  When  the  freebooters  were  no  longer 
to  be  feared,  an  attempt  was  made  to  re-open  the  ancient  bed ;  but  it 
was  done  in  the  inefficient  manner  which  too  often  characterizes  a 
Spanish  administration,  and  the  only  means  which  could  have  suc- 
ceeded, a  dam  across  the  entrance  of  the  Colorado,  were  not  employed. 
By  such  a  dam,  410  metres  (448  yards)  in  length,  which  may  be  con- 
structed as  well  now  as  then,  and  by  the  improvement  of  the  ancient 
channel,  the  river  may  be  made  to  resume  its  primitive  course  and 
state. 

The  inconsiderable  works  which  we  have  summarily  indicated  for 
the  rapids  and  reefs  of  the  river  above  the  Colorado,  would  suffice  to 
render  the  San  Juan  de  Nicaragua  constantly  navigable  with  safety 
for  vessels  drawing  from  3-50  to  4  metres  (11'50  to  13.  feel)  of  water. 
But  this  would  not  be  sufficient  for  such  a  junction  of  the  two  oceans 
as  would  be  desirable  at  the  present  day.  Much  more  extensive 
works  would  be  necessary  to  place  the  river  in  a  state  to  afford  a  pas- 
sage to  ships  such  as  those  received  in  the  Northern  canal  of  Scotland, 
and  in  the  Caledonian  canal,  and  such  vessels  as  the  transatlantic 
packets.  To  attain  this  end,  it  might  possibly  be  necessary  to  re- 
nounce all  idea  of  a  navigation  in  the  bed  of  the  river  for  a  great 
portion  of  its  course,  and  to  excavate  a  lateral  canal.  The  ground  is 
favorable  for  so  doing,  but  by  reason  of  the  dimensions  of  the  cut,  the 
expense  would  be  great;  Mr.  Stephens  estimates  it,  probably  from 
Mr.  Bailey's  observations,  and  in  adopting  a  series  of  prices  about 
the  mean  of  those  of  the  United  States,  at  10  or  13  millions  of  dollars. 
That  is  about  one-half  of  the  sum  which  would  be  required,  according 
to  his  calculations,  to  establish  the  communication  between  the  two 
oceans  from  the  port  of  San  Juan  de  Nicaragua  to  San  Juan  of  the 
South. 

The  Tipitapa  offers  facilities  even  greater  than  those  of  the  San 
Juan  de  Nicaragua.  It  appears  generally  to  be  closed  in  like  a  canal; 
there  would  be  but  about  50  metres  (55  yards)  of  dam  to  be  con- 
structed. In  a  length  of  55  kilometres,  (34*17  miles,)  it  has  a  fall  of 
8-74  metres.  (28  feet  S  inches.)  The  half  of  this  fall  is  at  one  spot,  the 
town  of  Tipitapa,  near  the  lake  of  Leon,  where  there  is  a  cascade  of 
4  metres.  (13  feet.)*  M.  Rouhaud  has  expressed  himself,  in  reference 
to  the  site  of  this  town,  in  terms  of  the  liveliest  enthusiasm.     He  repre- 

*Accordiog  to  Mr.  Stephens,  the  whole  of  the  fall  of  the  Tipitapa,  amountiDgto 
874  metres,  (28-67  feel,)  is  comprised  in  the  first  10  kilometres  (6*25  miles)  below 
lake  Leon;  M.  Rouhaud,  who  took  a  part  in  the  topographical  operations  exe- 
cuted in  the  country,  has  told  me  that  the  fall  of  8'74  metres  (28  feet  8  inches)  is 
divided  as  follows:  5*49  metres  (18  feet)  in  one  fall  at  Tipitapa,  and  theremaiaing 
3*25  metres  (10  feet  8  inches)  between  Tipitapa  and  lake  Nicaragua. 
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sents  it  as  one  of  tlie  best  possible  localities  for  a  great  city;  a  plain — 
yielding  in  abundance,  at  the  same  time,  products  the  most  valuable 
and  the  most  usual,  indigo  of  the  finest  quality,  and  maize  in  the  ratio 
of  400  to  600  grains  for  one,  spreads  out  here  to  a  great  extent.  The 
town  is  placed  (hcheval)  between  the  two  lakes,  one  may  almost 
say.,  between  the  two  seas^  and  the  fall  of  the  river  furnishes  an  inex- 
haustible water-power  for  manufacturing  purposes.  But  when  will 
human  industry  display  its  miraclesof  activity  in  this  enchanting  spot? 
Will  it  ever  establish  here  its  residence  and  fix  its  empire?  Mr.  Ste- 
phens, proud  as  he  is  of  the  prowess,  in  matters  of  indtistry,  of  the 
Anglo-Saxon  race  in  general,  and  of  his  countrymen,  the  North  Amer- 
icans, in  particular,  when  he  found  himself  beneath  this  dazzling  sky, 
in  presence  of  the  limpid  waters  and  graceful  shores  of  the  lake,  sur- 
lounded  by  this  prolific  nature,  offering  in  profusion  all  the  necessaries 
of  life,  when  he  felt  himself  bathed  by  this  solt  air,  which  inclines  the 
soul  to  reveries  and  the  body  to  repose,  he  despaired  even  of  the  rest- 
less energy  of  the  Anglo-Americans,  and  expressed  a  doubt  whether 
those  intrepid  champions  of  industry,  transplanted  to  such  a  home, 
would  be  able  to  resist  its  seductions,  nor  abandon  themselves  to  the 
idleness  they  despise.  Neither  does  the  necessity  of  crossing  lake 
Nicaragua  appear  to  be  an  objection  to  this  route,  although  it  lias 
been  said  to  be  liable  to  sudden  squalisof  great  violence;  decked  ves- 
sels would  be  in  no  danger  from  them.  They  would  be  perfectly 
safe  if  towed  by  steamers,  the  same  which  had  brought  them  up  the 
river  San  Juan,  and  the  towingacross  the  lake  would  naturally  be 
effected  with  a  very  trifling  addition  to  the  expense ;  in  return  for 
which,  there  would  be  an  economy  of  time. 

It  remains  to  ascertain  what  difficulties  are  offered  by  the  barrier  to 
be  surmounted  between  lakes  Nicaragua  or  Leon,  and  the  Pacific. 

There  is  no  country  so  covered  with  volcanoes  as  is  this  part  of 
America  between  the  11th  and  13th  degrees  of  north  latitude;  but  on 
the  right  of  lake  Nicaragua,  the  mountains,  by  whose  craters  the  sub- 
terranean fire  finds  a  passage,  are  in  small  isolated  groups,  and  some- 
limes  in  solitary  peaks ;  they  spring  up  from  the  plain,  leavujg  between 
them  valleys,  or  at  least  passages.  This  narrow  tonguo  of  land  which 
separates  lake  Nicaragua  from  the  Pacific,  strewed,  as  it  is,  with  gi- 
gantic peaks,  affords  at  their  base  a  surface  of  no  great  elevation.  The 
accounts  of  the  celebrated  navigator  Dampier,  who  fought  in  these 
regions,  lead  us  to  believe  that  along  the  different  routes  from  lake 
Leon  to  Realejo,  and  from  lake  Nicaragua  to  the  gulf  of  Papagayo, 
or  to  that  of  Nicoya,  the  ground  is  generally  even  and  in  savannahs, 
and  that  between  lake  Leon  and  the  coast  of  Realejo,  the  natural  soil 
is  altogether  flat.  Mr.  Stephens  also,  speaking  of  his  personal  im- 
pression, says,  that  the  soil  is  perfectly  level.  M.  Kouhaud  has  spoken 
to  me  in  the  same  terms  of  the  space  comprised  between  the  north- 
west point  of  lake  Leon  and  the  port  of  Realejo;  and  of  the  ground 
extending  from  the  same  point  of  the  lake  and  theportof  Tamarindo. 
He  estimates  at  6  or  7  metres  (20  or  23  feet)  the  heiglit  of  the  bank 
above  the  surface  of  the  water;  then  comes,  he  says,  a  little  zone,  per- 
ceptibly level,  and  thence  you  descend  gently  towards  the  Pacific 
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ocean.  This  unanimity  of  opinion  is  encouraging;  nevertheless  it  is 
not  sufficient  to  dispense  with  the  necessity  of  an  exact  leveling;  with- 
out this,  there  can  be  no  certainty.  The  eye  of  even  an  experienced 
observer  appreciates  with  difficulty  the  rise  of  ground  when  the  ac- 
cent is  gradual.  Mr.  Humboldt  says  <<  nothing  is  more  deceiving  than 
the  judgment  one  forms  of  the  difference  of  level  on  a  prolonged,  and 
consequently  gentle,  slope.  In  Peru,  I  could  hardly  believe  my  eyes 
on  finding,  by  means  of  a  barometric  observation,  that  the  city  of  Lima 
is  91  toises  higher  than  the  port  of  Callao."  The  mango-trees  (man- 
gliersj  that  Dampier  saw  on  the  route  from  Realejo  to  Leon,  are  a 
certain  index  of  a  low  and  humid  soil ;  but  he  does  not  say  that  he 
observed  them  along  the  whole  line. 

Of  the  various  lines  above  mentioned,  one  alone  has  been  examined 
by  geometrical  observations. 

(To  be  continued.) 


AMERICAN  PATENTS. 


List  qf  American  Patents  tvhich  issued  in  the  month  of  •3prily 
1846, — with  ExemptiJications,bt/  Charlbs  M.  Kelleb, /a/c  Chief 
Examiner  of  Patents  in  the  U,  S.  Patent  Office. 

1.  For  Improvements  in  Cutting  Screws  on  Bedsteads^  ^-c;  Heze- 

kiah  P.  Nuckols,  Glasgow,  Kentucky,  April  4. 

Claim. — "  Having  thus  fully  described  my  improvement,  what  I 
claim  therein  as  new,  and  desire  to  secure  by  letters  patent,  is  the 
combination  of  the  right  and  left-hand  screw  cutters  with  the  frame 
for  tapping  and  boring,  substantially  in  the  manner  set  forth,  so  that 
they  can  be  brought  into  action  or  removed  at  any  required  time,  as 
described,  and  designate  the  proper  angle  for  the  frame." 


2.  For  an  Improvement  in  the  Gate  for  Railroads  ;  David  Percival, 

Middletown,  Delaware,  April  4. 

The  gate  is  so  constructed  as  to  slide  vertically,  and  is  connected 
with  inclined  beams  on  the  side  of  the  rails,  which,  when  depressed 
by  the  passage  of  a  car  over  them,  depress  the  gate,  and  then  permit 
it  to  rise  when  the  car  has  passed. 

Claim. — "What  I  claim  as  new,  and  desire  to  secure  by  letters 
patent,  is  the  combination  of  a  balance  gate  with  a  railroad  track,  by 
means  of  the  vibrating  beams,  combined,  constructed,  and  operating 
with  the  same  substantially  in  the  manner  and  for  the  purpose  set 
forth." 


3.  For  an  Improvement  in  Sulkey  Carriages;  J.  R.  Remington, 
Lownds  county,  Alabama,  April  4. 
This  is  a  one-wheeled  carriage,  the  shafts  of  which  are  so  constructed 
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and  connected  with  the  harness  on  the  horse  a^  to  balance  it  on  the 
one  wheel  and  prevent  it  from  upsetting. 

Claim. — "Having  thus  fully. described  my  improvement  and  its 
operation,  what  I  claim  therein  as  new,  and  desire  to  secure  by  letters 
patent,  is  constructing  the  shafts  of  a  one-wheeled  carriage,  and  con 
necting  them  with  the  horse,  substantially  in  the  manner  and  for  the 
purpose  set  forth." 


4.  ¥oT  SLii  Improvement  in  the  Filtering  Cock;  Thomas  F.  Wen- 
man,  New  York  city,  New  York,  April  4. 

The  valve  of  this  cock  is  a  hollow  cone  divided  into  two  chambers 
by  a  filtering  partition,  so  that  the  liquid  in  passing  through  shall 
be  filtered. 

Claim. — ^^  What  I  claim  as  my  invention,  and  desire  to  secure  by 
letters  patent,  is  the  application  of  the  filter  within  the  inner  cone  of 
the  cock,  by  means  of  a  groove  made  in  the  inner  cone ;  also,  on  the 
bottom  plate  placing  the  two  perforated  plates,  with  the  filtering  shb- 
stance  between  them,  so  that  all  the  water,  or  other  liquid  fluid,  has 
to  pass  through  the  plates  and  filtering  substance  above  named,  sub- 
stantially in  the  manner  and  for  the  purpose  described.'' 


5.  For  an  Improvement  in  the  Method  of  Constructing  TVunks  ; 

James  Hibson,  New  York  city.  New  York,  April  4.       '  ' 

•  The  patentee  says, — ^  My  improvement  is  confined  to  the  skeleton, 
or  frame-work,  of  traveling  and  other  trunks,  and  to  the  mode  of 
connecting  thereto  the  exterior  covering.  Instead  of  constructing  the 
ribs  (which  constitute  the  skeleton  of  such  trunks,)  of  wood  ormetai, 
I  use  strips  of  whalebone,  which,  by  its  elasticity,  preserves  the  origi- 
nal shape  of  a  trunk  after  the  latter  has  been  subjected  to  wet  or 
accidental  pressure.  These  strips,  when  bent  to  the  required  form, 
are  secured  to  the  iron  lips  of  the  trunk  by  having  their  ends  inserted 
into  sockets  formed  of  sheet  metal,  and  riveted  to  the  lips.  The  lips 
are  united  at  one  side,  by  metallic  or  other  hinges,  in  the  usual  man- 
ner. To  connect  the  outer,  or  leather,  covering  to  the  skeleton,  I  use 
small  clamps,  made  of  thin  sheet  metal." 

Claim. — "  What  I  claim  as  my  invention,  and  desire  to  secure  by 
letters  patent,  is  the  whalebone  ribs,  and  the  mode  of  combining  them 
with  the  frame-work  of  the  trunk." 


6.  ¥qx  ^  Process  Jbr  Purifying  or  Cleaning  IVhale  Oil;  Patrick 

Fitzsimmons,  West  Troy,  New  York,  April  4. 

For  the  purpose  of  precipitating  the  gelatine  and  albumen,  finely 
pulverized  alum  is  mixed  with  the  oil.  The  proportion  of  alum  for 
a  hundred  gallons  of  oil  is  from  fifteen  to  twenty-five  pounds,  accord- 
ing to  the  quality  of  the  oil. 

Claim. — ^«  What  I  claim  as  my  invention,  and  desire  to  secure  by 
letters  patent,  is  the  method  of  separating  the  impurities  from  whale 
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and  other  animal  oils  by  nneans  of  alum,  under  the  treatment  substau- 
tially  as  herein  described." 

7,  For  an  Improvement  in  the  FiUering  Slop-cock;  Jonathan  F.  Os- 

trander,  New  York  city,  New  York,  April  4. 

Claim. — « I  do  not  claim  the  placing  of  a  filter  in  the  plug  or  core 
of  a  stop-cock;  but  what  I  do  claim  as  my  invention,  and  desire  to 
secure  by  letters  patent,  is  the  combination  of  the  filtering  core  with 
the  auxiliary  passage,  for  allowing  an  unobstructed  flow  of  the  water, 
substantially  as  herein  described." 


8.  For  an  Improvement  in  Propellers  for  Steam  Vessels;  Bennet 
Woodcroft,  Manchester,  England,  April  4,  1846,  antedated  Febru- 
ary 13,  1844. 

This  is  for  an  improvement  in  that  class  of  propellers  in  which  the 
shaft  is  parallel  with  the  keel,  and  the  vanes  or  paddles,  segments  of 
a  helix;  and  the  improvement  claimed  consists  in  connecting  the  vanes 
with  the  hub  on  the  main  shaft  by  an  arber,  to  admit  of  turning,  that 
their  obliquity  may  be  varied  by  the  sliding  of  a  box  on  the  shaft  con- 
nected with  the  arbers  of  the  vanes  by  means  of  arms  projecting  there- 
from, and  jointed  to  the  sHding  box. 

Claim.-r"  Having  now  described  the  nature  of  my  said  invention, 
and  the  manner  in  which  I  carry  it  into  effect,  I  declare  that  I  do  not 
claim  any  of  the  parts  separately  which  I  have  used  in  my  improve- 
ments in  propelling  vessels ;  but  1  do  claim  as  my  invention  the  com- 
bination of  the  blades  of  propellers,  such  as  I  have  shown  and  de- 
scribed, with  an  apparatus  for  setting  the  same,  arranged  and  operat- 
ing substantially  as  herein  set  forth ;  the  sliding  box  with  oblique 
grooves  being  made  to  operate  upon  arms  which  are  attached  to  the 
shafts  upon  which  the  propellers  are  to  turn,  said  sliding-box  being 
made  to  move  back  aud  forth  on  the  propeller  shaft  by  the  turning  of 
a  rod,  or  by  any  other  equivalent  means." 


9.  For  an  Improvement  in  Printing  Presses;  Alva  B.  Taylor,  New 

York  City,  New  York,  April  4. 

To  avoid  the  shock  and  jar  at  the  end  of  each  reciprocating  motion 
of  the  carriage  of  the  Napier  press,  particularly  when  it  is  attempted 
to  operate  the  press  with  considerable  velocity,  air  cushions  or  springs 
are  used,  and  made  by  having  a  piston  or  pistons  attached  to  the  ends 
of  the  carriage,  so  as  to  compress  air  in  cylinders  attached  to  the 
frame.  These  pistons  either  enter  short  cylinders  at  llie  end  of  the 
motions  of  the  carriage,  or  the  cylinders  have  apertures  near  the  end, 
so  that  the  pistons  are  only  resisted  by  the  compression  of  the  air  to«- 
wards  the  end  of  the  motions  of  the  carriage. 

Claim. — ^^  What  I  claim  as  my  invention,  and  desire  to  secure  by 
letters  patent,  is  the  method  herein  described  of  arresting  the  mo- 
mentum of  the  carriage  which  carries  the  form  of  types  in  printing 
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presses  by  means  of  plungets,  that  compress  air  in  cylinders  only  to- 
wards the  end  or  the  motion  of  the  carriage,  as  herein  described." 


10.  For  an  Improvement  in  the  Self- Acting  Register  for  Staves;  Wash- 
burn Race,  Seneca  Falls,  New  York,  April  4. 

An  expansion  rod  is  connected  at  its  lower  end  by  a  knife  edge 
with  a  lever  which  is  in  turn  connected  with  the  register,  so  that  as 
the  rod  contracts  by  the  reduction  of  temperature  the  register  is  open- 
ed, and  vice  versa. 

Claim. — '<  Having  thus  fully  described  the  construction  and  opera- 
tion of  my  improved  self-acting  register  for  stuves,  or  close  fireplaces, 
what  I  claim  therein  as  new,  and  desire  to  secure  by  letters  patent,  is 
the  manner  in  which  I  combine  the  expansion  rod,  with  the  register 
or  valve,  by  means  of  the  lever,  the  whole  constructed  and  operating 
in  the  manner  and  for  the  purpose  herein  set  forth,  or  in  any  manner 
substantially  the  same,  by  which  the  ordinary  connecting  joints  are 
avoided.'^ 


1 1.  For  an  Improvement  in  Horse  Bakes;  Lorin  M.  Whitman  Pike, 
Allegheny  county,  New  York,  April  4. 

On  the  rotating  head  of  the  rake  and  near  each  end,  there  is  a  seg- 
tnent  of  a  wheel  with  which  the  head  turns  that  the  teeth  may  be 
discharged  when  full,  and  these  segments  of  wheels  are  so  combined 
with  a  stop  bar  and  catches  on  the  frame,  as  to  arrest  the  head  at  the 
required  portion  of  its  revolution. 

Claim. — **  I  hereby  disclaim  the  original  invention  of  horse  hay- 
rakes,  as  heretofore  constructed  and  used.  I  likewise  disclaim  the  in- 
vention of  the  plan  of  attaching  the  lower  ends  of  the  handles  by  a 
strap  of  iron  passing  around  the  head  of  the  rake. 

1st  What  I  do  claim,  and  desire  to  secure  letters  patent  for,  is  the 
invention  and  combination  of  the  segments  of  wheels  with  the  head 
of  the  rake,  and  by  which  it  revolves  in  the  manner  substantially  set 
forth  in  the  specification. 

2d.  I  claim  the  combination  of  the  stop  bar  and  catches  with  the 
segments  of  wheels,  to  hold  the  head  of  the  rake  in  a  straight  position 
for  raking.  And  I  do  hereby  further  declare  that  I  do  not  intend  to 
limit  myself  to  the  precise  size  or  form  of  the  segments  of  wheels  on 
which  the  rake  revolves,  nor  to  the  shape,  size,  or  length  of  the  head 
or  other  parts  of  the  said  rake ;  but  I  wish  to  vary  the  same  as  I  may 
think  expedient,  so  as  to  admit  of  the  application  of  a  set  of  double 
teeth  to  the  head  of  the  rake  on  the  same  principle  on  which  the  sin^ 
gle  tooth  is  applied,  whilst  I  attain  the  same  ends  by  means  substan- 
tially the  same ;  that  is,  in  producing  a  revolving  spring  tooth,  horse 
hay-rake,  with  a  stop  bar  and  segments  of  wheels  to  revolve  on,  &e." 
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1$.  For  a  Machine  for  Washing  andRinmng  Cloth  in  Calico  Prints 
ing;  George  I.  PrentiM,  Tiverton,  Rhode  Island,  April  4. 

We  are  under  the  necessity  of  omitting  the  claim  in  this  case,  as  it 
refers  to,  and  is  wholly  dependent  on,  the  drawings. 


13«  For  an  Improvement  in  Propellere  for  Vessels;  Daniel  Deshon, 
2nd,  New  London,  Connecticut,  April  4« 

The  paddles  are  hung  by  journals  to  the  arms  of  the  wheel  that 
they  may  turn  therein,  and  to  the  journals  there  is  an  arm  extending 
to  the  same  distance  on  either  side  of  the  axis  of,  and  parallel  with, 
the  plane  of  the  paddle,  and  these  arms  are  provided  with  wrists  that 
are  acted  upon  by  a  series  of  circular  projections  on  the  rim  of  the 
wheel  for  the  purpose  of  turning  the  paddies  that  they  may  present 
their  surface  to  the  water  at  the  point  of  maximum  propulsion,  and 
feather  when  passing  through  that  portion  of  their  circuit  in  which 
they  are  not  required  to  propel  the  boat. 

Claim. — ^<  Having  thus  fully  described  my  improvements,  what  I 
desire  to  secure  by  letters  patent,  is  the  method  of  turning  the  paddles, 
as  herein  described,  by  means  of  a  revolving  ring  having  guiding 
projections  thereon,  around  which  the  wrists  on  the  arms  of  the  pad- 
dles play  in  the  manner  and  for  the  purpose  set  forth." 


14.  For  an  Improvement  in  Railroad  Wheels ;   Thomas    Glasco, 
Wilmington,  Delaware,  April  4. 

This  is  for  a  mode  of  fastening  the  treads  or  tyres  of  railroad 
wheels  to  the  main  rim,  or  <<centre^'  as  it  is  termed  in  the  specification 
before  us.  The  outer  periphery  of  the  ^centre''  is  made  conical  to  fit 
the  correspondingly  formed  inner  periphery  of  the  tread,  and  the  outer 
periphery  of  the  ^  centre'  or  inner  rim  is  grooved  to  receive  a  ring 
cut  in  three  parts,  so  that  when  the  enter  rim  or  tread  is  slipped  on, 
by  means  of  radial  screws,  the  segments  of  the  ring  can  be  forced  into 
a  groove  in  the  inner  periphery  of  the  outer  rim;  one  face  of  the  seg  • 
ment  ring  being  beveled  so  that,  when  forced  out,  they  (the  segments) 
shall  act  as  wedges  to  force  the  outer  on  to  the  inner  rim. 

Claim. — '<  What  I  claim  as  my  invention,  and  desire  to  secure  by 
letters  patent,  is  the  mode  of  connecting  the  centre  with  the  rim  by 
the  circular  wedge,  which  is  divided  into  three  parts,  and  fastening 
the  same  by  the  screws,  as  described  in  the  specification.'' 


15.  For  a  Machine  for  Moulding  Bricks;  Joel  L.  Ransom,  Millport^ 
New  York,  April  4. 

We  are  under  the  necessity  of  omitting  the  claim  of  this  patent  be« 
cause  of  ita reference  to,  and  dependence  on,  the  drawings.  The  ma- 
chine is  for  moulding  bricks  of  tempered  clay. 
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16.  For  a  Chum  ;  Charies  Kingj  Seipio,  Cayuga  county.  New  York, 

April  4. 

There  is  a  vertical  dasher  which  by  means  of  a  handle  can  be  made 
to  move  up  and  down,  and  through  slots  in  this  pass  the  arbers  of  two 
vibrating  dashers  which  have  their  bearing  in  the  wash  box,  and  these 
are  made  to  strike  the  clothes  placed  between  them  and  the  vertical 
dasher,  by  having  the  vibrating  dashers  connected  with  the  vertlcallv 
sliding  one,  so  that  as  the  one  is  moved  up  and  down  the  other  shall 
alternately  strike  the  side  of  the  vertical  dasher. 

Claim. — ^<  What  I  claim  as  my  invention,  and  desire  to  secure  by 
letters  patent,  is  the  combination  of  the  vertical  dasher  with  the  oscil- 
lating dashers,  constructed  and  operating  in  the  manner  and  for  the 
purpose  herein  set  forth." 


17.  For  an  Improvement  in  the  Spring  Lancet;  Jacob  H.  Gemrig, 

Philadelphia,  Pennsylvania,  April  11. 

The  lancet  is  formed  at  the  end  of  a  slide  that  works  in  a  case, 
(he  metal  slide  having  a  stem  that  passes  through  the  case  to  receive 
a  helical  spring  by  which  the  Lancet  is  forced  out,  and  the  case  being 
provided  with  a  spring  catch  to  hold  when  drawn  back  into  the  case. 
The  whole  is  put  into  a  case  somewhat  similar  to  a  pencil  case. 

Claim. — ^  What  I  claim  as  my  invention,  and  desire  to  secure  by 
letters  patent,  is  the  manner  in  which  I  have  combined  and  arranged 
the  several  parts  of  the  instrument,  vi2 :  the  blade  and  the  sliding 
frame,  the  spring  catch,  and  the  spiral  spring ;  and,  in  combination 
therewith,  the  mode  herein  set  forth  of  reguLoiting  the  length  of  the 
stroke  of  the  blade.'' 


1&  For  Impr^vemenie  in  the  Brick  Prees;  Thomas  Hartly,  Pitts- 
burg, Pennsylvania,  April  1 1. 

The  machine  for  reducing  the  clay  consists  of  two  toothed  cylin- 
ders, the  teeth  of  which  play  into  each  other  and  between  the  bars  of 
a  grate,  and  after  the  clay  is  delivered  from  these  it  is  acted  upon  bv 
another  toothed  cylinder,  the  teeth  of  which  play  between  the  teetn 
of  a  concave.  The  moulds  are  formed  in  a  rotating  platform,  and  the 
bricks  ate  pressed  from  above  and  below,  the  upper  followers  not  be- 
ing permitted  to  descend  into  the  moulds.         • 

Claim. — ^^Having  thus  fully  described  my  improved  brick  machine, 
what  I  claim  as  my  invention,  and  desire  to  secure  by  letters  patent, 
is  the  combination  of  the  rollers,  adjustable  grate,  and  concave,  for 
grinding  morur,  substantially  in  the  manner  and  for  the  purpose  de 
scribed. 

<<  I  also  claim  the  combination  of  the  revolving  moulds  and  press* 
ing  apparatus,  pressing  the  brick  on  both  sides,  the  upper  follower  not 
entering  the  mould,  as  herein  described,  by  whidi  a  perfect  brick  is 
made,  sufficiently  pressed  on  both  sides ;  and  great  rapidity  of  opera- 
tion is  secured,  substantially  in  the  manner  above  made  known." 
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19.  For  ImprovtmeniB  in  the  Cambinaiton  Lock;  Jo8huB,H,  Bni" 
terworth,  Dover,  New  Jersey,  April  11. 

The  following  claim  will  enable  the  reader,  if  acquainted  with  the 
principle  on  which  combination  locks  operate,  to  understand  fully  the 
nature  of  the  improvements  patented. 

Claim. — <<  What  I  claim  as  my  invention  and  desire  to  secure  by 
letters  patent,  is  the  arrangement  of  the  circular  plates,  for  elevating 
the  tumblers  into  notches  in  the  main  bolt,  and  raising  and  lowering 
the  levers,  which  act  upon  the  movable  talon,  in  combination  with 
the  movable  talon  and  the  preventive  stop  or  flying  tumbler ;  ail  as 
iierein  set  forth.*' 


20.  For  a  Magnetic  Telegraph  ;  Samuel  F.  B.  Morse,  New  York 
city,  New  York,  April  11. 

Claim. — ^<  What  I  do  claim  as  my  invention,  and  desire  to  secure  by 
letters  patent,  is  the  receiving  magnet,  or  a  magnet  having  a  similar 
character,  that  sustains  such  a  relation  to  the  register  magnet,  or  other 
magnetic  contrivances  for  registering,  and  the  length  of  current  or 
telegraphic  line,  as  will  enable  me  to  accomplish,  with  the  aid  of  a 
main  galvanic  battery  and  the  intervention  of  a  local  battery,  such 
motion  or  power  for  registering  as  could  not  be  obtained  otherwise 
without  the  use  of  a  much  larger  galvanic  battery. 

<<  I  claim  as  my  invention  the  use  of  a  local  battery  and  magnet,  in 
combination  with  a  battery  and  magnet  connected  with  the  line  or 
lines  of  conductors,  for  the  purpose  above  specified. 

« I  also  claim  the  combination  of  the  apparatus  connected  with  the 
clockwork  for  setting  off  the  paper,  and  stopping  it  with  the  pen 
lever. 

«<  I  also  claim  the  combination  of  the  points  afllzed  to  the  pen  lever 
with  the  grooved  roller  for  marking  on  paper,  as  above  described.'' 


21.  For  an  Improvement  in  the  Lamp  for  Light  Houses;  Charles 
Wheeler,  Rockport,  Massachusetts,  April  11. 

The  object  of  this  improvement  is  to  avoid  the  necessity  of  using  a 
stove  in  light  houses  during  the  winter  to  prevent  the  condensation  of 
vapor  on  the  glass.    « 

A  small  auxiliary  lamp  is  placed  below  the  reservoir  of  oil  which 
supplies  the  light  house  lamps,  and  from  this  auxiliary  lamp  a  small 
tube  passes  up  through  the  reservoir  of  oil. 

Claim. — ^  I  do  not  claim  merely  the  use  of  an  auxiliary  lamp  for 
keeping  the  oil  fluid  in  cold  weather,  but  I  do  claim  the  arrangement 
of  said  lamp,  and  its  heating  tubes,  in  combination  with  the  above 
described  apparatus  or  system  of  light-house  lamps,  substantially  in 
the  manner  and  for  the  purpose  set  forth  in  the  foregoing  specifica 
lion/' 
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82.  For  Improvements  in  Leather  Belts  for  Driving  Machinery^ 

and  in  the  Machinery  for  making  them;  William  Eambeli  New 

York,  April  11. 

Claim. — <<  What  I  claim  as  my  invention  is  the  method  of  making 
leather  bands  by  stretching  the  pieces  separately,  \v;hen  this  is  com- 
bined with  the  stretching  of  the  whole  after  the  pieces  are  put  toge- 
ther, as  described.  And  what  I  claim  as  my  own  invention,  in  the 
above*described  machine,  is  the  combination  of  the  double  or  single 
geered  windlass,  as  described  in  group  first,  with  group  third;  that  is, 
the  second  cylinder  having  the  retaining  beam,  friction  pulley,  and 
weighted  lever,  as  described,  to  be  operated  and  used  substantially  iti 
the  manner  and  for  the  purpose  herein  above  set  forth  and  described; 
and  in  combination  with  these  the  cross  head  and  rail-way  as  describ- 
ed." 

The  machines  used  for  stretching  consist  of  windlasses  and  bars, 
with  pins  projecting  from  them  to  hold  the  punched  ends  of  the  pieces 
of  leather  intended  to  be  riveted  together  to  make  belts.  The  first 
machine  is  employed  to  stretch  the  short  pieces,  and  the  second  ma- 
chine is  of  much  greater  length,  to  stretch  the  entire  length  after  the 
pieces  have  been  put  together. 


d3.  For  Improvements  in  Machinery  for  Planing  and  Sawing  lAim^ 

ber  ;  Thomas  J.  Wells,  New  York,  April  11. 

The  claim  in  this  patent  is  limited  to  an  improvement  in  the  mode 
of  feeding  or  moving  forward  the  board  to  the  saw  or  plane  by  means 
of  reciprocating  clamps,  instead  of  feed  rollers,  or  a  carriage  operated 
by  a  ratchet  wheel  and  bands — the  clamps  being  made  to  lift  from 
the  surface  of  the  board  to  move  back  preparatory  to  another  opera- 
tion. 

Claim. — «<  I  do  not  intend  to  limit  myself  to  means  herein  described 
of  giving  motion  to  the  clamps,  and  I  do  not  claim,  generally,  feeding 
saw-mills  by  clamps  attached  to  slides,  nor  the  use  of  the  clamps  for 
this  purpose ;  but  what  I  do  claim  as  new  and  of  my  own  invention, 
and  desire  to  secure  by  letters  patent,  is  the  combination  of  the  slides 
with  eccentric  clamps  slightly  pressed  together,  and  ao  formed  upon 
their  faces,  that,  however  the  thickness  of  the  stuff  may  vary,  the  line 
drawn  as  a  radius  from  the  face  of  the  clamp  at  the  point  of  con- 
tact with  the  stuff  shall  always  make  nearly  the  same  angle  with  the 
face  of  the  material  and  the  direction  of  the  feed« 


24.  For  Improvements  in  the  Machine  for  Making  Bricks;  Samuel 

Lowery,  Pliiladelphia,  Pennsylvania,  April  18. 

The  patentee  says, — "The  nature  of  my  invention  consists  in  mak- 
ing bricks  on  railroad  cars  (peculiarly  constrncted  for  that  purpose) 
in  passing  or  descending  an  inclined  plane,  at  which  time,  the  clay  on 
the  cars  is  pressed,  formed,  and  made  perfect  in  bricks,  in  such  a 
way,  that,  when  th6<»irs  arrive  at  the  foot  of  the  inclined  pbmei  the 
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perfect  ready  made  brick  may  be  received  from  the  cars  and  the  opera- 
tion renewed." 

There  are  two  inclined  plane  railways  on  which  run  two  sets  of  cars^ 
the  upper  surfaces  of  which  are  properly  adapted  to  the  reception  of 
moulds,  and  as  these  descend  the  inclined  plane,  after  having  been 
filled  with  clay,  ihey  pass  under  a  roller  (or  rollers)  which  presses  the 
clay,  and  then  under  a  knife  (or  knives)  by  which  the  surplus  clay  is 
removed. 

Claim. — ^^  What  I  claim  as  my  invention  and  desire  to  secure  by 
letters  patent,  is  the  mode  of  making*  bricks,  in  descending  an  in- 
clined plane,  as  heretofore  described,  and  in  combination  therewith  I 
claim  the  rollers  to  press  the  clay  into  the  moulds,  in  the  manner  as 
described  herein,  by  one  or  more  rollers.  Also,  in  combination  with 
the  above,  I  claim  the  scrapers  and  finishing  or  polishing  knife,  for 
the  purpose  and  use  as  mentioned  above,  in  this  mode  of  making 
bricks." 


25.  For  an  Improvement  in  the  Machine  for  Straightening  Tobacco; 

George  W.  Macon,  Louisburg,  North  Carolina,  April  18. 

This  machine  consists  of  two  sets  of  wheels  on  two  shafts,  one 
above  the  other,  the  two  sets  of  wheels  running  on  each  other  with 
their  peripheries  covered  with  leather.  The  spaces  between  the  faces 
of  the  wheels  are  of  such  size  as  to  give  the  required  form  to  the  band 
of  tobacco;  and  for  the  purpose  of  guiding  in  the  leaves  laterally, 
there  is  a  series  of  small  horizontal  rollers  on  the  end  of  hinged  arms 
or  guides,  so  that  the  rollers  can  be  set  as  may  be  required  relatively 
to  the  faces  of  the  wheels. 

Claim. — «•  Having  thus  fully  described  my  improvements,  what  I 
claim  as  my  invention,  and  desire  to  secure  by  letters  patent,  is  a  se- 
ries of  wheels  bavins;  adjustable  guiders  and  rollers  between  them, 
constructed,  arranged,  and  combined  in  the  manner  and  for  tbe  pur- 
pose herein  set  forth." 


26.  For  an  Improvement  in  the  Cultivator;  Nathan  Ide,Shelby,New 

York,  April  18. 

Claim. — «  What  I  claim  as  my  invention,  and  desire  to  secure  by 
letters  patent,  is  the  arrangement  of  the  teeth  in  two  rows,  in  combi- 
nation with  a  pair  of  wheels,  the  treads  of  which  are  in  a  line  mid- 
way between  the  points  of  the  two  rows  of  teeth,  substantially  as  de- 
scribed." 


27,  For  an  Improvement  in  the  Corn  SheUer;  Waldren  Beach,  Bal- 
timore, Maryland,  April  18. 

This  is  for  an  improvement  in  that  class  of  corn  shelters  in  which 
the  corn  is  shelled  by  driving  the  ear  through  a  hole,  and  consists  in 
forming  4he  hole  by  a  series  of  spring  bars  arranged  in  lines  taogen- 
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tial  to  the  circle  of  the  hole  thus  forjned,  or  by  means  of  curved 
springs. 

Claim. — *^  What  I  claim  as  my  invention,  and  desire  to  secure  by 
letters  patent,  is  the  arrangement  of  the  elastic  stripping  bars  in  com- 
bination with  the  open  frame,  forming  the  apparatus  or  machine  for 
shelling  corn  in  the  manner  described,  whether  the  spring  bars  be  ar- 
ranged in  the  manner  above  described,  or  in  any  other  mode  substan- 
tially the  same/^ 


28.  For  an  Improvement  in  the  Machine /or  Cutting  and  Raking 
Orain;  Clinton  Foster,  Laporte,  Indiana,  April  18. 
In  this  machine  the  grain  is  cut  by  a  set  of  cutters  projecting  from 
the  edge  of  a  vibrating  bar,  and  acting  on  the  grain  between  a  series 
of  fingers,  and  the  improvement  patented  consists  in  the  peculiar  man- 
ner of  constructing  the  rake  by  which  the  grain  is  delivered  firom  the 
platform  on  which  it  falls  when  cut.  The  platform  is  made  with  a 
series  of  grooves  in  which  the  points  of  the  rake  slide  as  they  are 
operated  by  the  vibration  of  a  lever  that  receives  motion  from  tappets 
on  the  driving  wheel. 

Claim. — ^  What  I  claim  asmy  invention,  and  desire  to  secure  by 
letters  patent,  is  the  manner  of  constructing  the  rake,  and  its  connex- 
ion with  the  floor  of  said  machine^  as  herein  described.'' 


29.  For  an  Improvement  in  the  Pocket  Book  and  Watch  Sqfe  ; 

Joseph  Cotton,  Amherst,  Massachusetts,  April  18. 

This  is  simply  a  metallic  clasp  made  of  two  plates  hinged  together 
and  provided  with  spring,  bolt,  and  catch,  for  fastening,  this  clasp  being 
properly  adapted  and  secured  to  the  edges  of  a  coat  pocket. 

Claim. — M I  claim  the  combination  of  the  spring,  bolt,  and  catch, 
for  fastening  the  pocket-book  and  watch  safe,  the  construction  and 
operation  of  which  are  herein  above  described,  as  my  invention." 


30.  For  an  Extension  Frame  for  Bedsteads:  C.  S.  Debow,  New  York 

city.  New  York,  April  18. 

The  patentee  says : — ^  The  distinguishing  character  of  my  inven- 
tion is  the  employment  of  the  well  known  series  of  cross  levers  famil- 
iarly known  as  *<  lazy  tongs,"  placed  in  a  horizontal  position,  but 
turned  edgeways  for  supporting,  while  they  can  be  contracted  or  ex- 
tended at  pleasure;  any  number  of  these  being  placed  parallel,  and  at 
a  sufficient  distance  apart,  for  the  purpose  intended,  and  connected  by 
cross  bars  for  purposes  above  named ;  when  extended  forming  a  bed- 
stead or  other  supporting  frame;  and  when  contracted  occupying  the 
smallest  possible  space. 

Claim. — ^<  Having  thus  fully  described  my  improvement,  what  I 
claim  as  new,  and  desire  to  secure  by  letters  patent,  is  the  combina- 
tion of  two  or  more  series  of  cross  levers  for  extension  and  support, 
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arranged  in  the  manner  and  for  the  purpose  set  forth^  and  combined 
with  cords,  webbing,  or  chains,  which  connect  the  bulments,  as  abov^e 
described." 


31.  For  Improvements  in  the  Magnetic  Letter  Printing  Telegraph; 
Royal  E.  House,  New  York  city,  New  York,  April  18. 

The  publication  of  an  account  of  this  patent,  the  specification  of 
which  runs  through  some  twenty-five  folio  pages,  would  carry  us  be- 
yond  our  limits,  particularly  as  it  has  already  been  published  in  seve- 
ral newspapers. 

Claim. — ^^  What  I  claim  as  my  invention,  and  not  previously  known 
in  the  above  described  magnetic  letter  telegraph,  is — 

*^First,  The  manner  in  which  I  arrange  and  combine  the  finger  keys, 
a  key  shaft,  and  a  circuit  wheel,  respectively,  for  the  purpose  and  sub- 
stantially as  herein  described. 

^^Second.  The  combination  of  the  escapement  with  the  type  wheel, 
by  means  of  pins  in  the  side  of  said  type  wheel  corresponding  in  num- 
ber with  half  the  number  of  letters  and  other  characters  which  the 
type  wheel  is  constructed  to  form,  and  the  above  combination  and  ar- 
rangement of  the  escapement  and  type  wheel  in  combination  with 
magnets,  as  herein  described,  and  for  the  purpose  herein  stated. 

«  Third.  The  combination  of  the  type  wheel  with  the  lever,  by  means 
of  pins  fixed  in  the  sides  of  said  type  wheel  equal  in  number  to  the 
number  of  letters  and  other  characters  formed,  (and  by  other  charac- 
ters 1  mean  as  well  blank  spot  as  the  letters  and  dot,)  for  the  purpose 
of  regulating  the  motion  of  tlie  shaft,  to  carry  the  paper  cylinder  to 
and  from  the  type  wheel,  all  as  described  in  said  specification. 

«  Fourth.  The  manner  of  combining  the  shaft  with  the  lever,  by 
means  of  the  pin,  and  projections  on  said  wheel. 

«  Fifth.  The  combination  of  the  lever  with  the  hydraulic  regula- 
tor, to  produce  the  efiect  herein  pointed  out,  and  in  the  manner  tierein 
described. 

«  Sixth.  The  manner  of  producing  and  regulating  the  several  mo- 
tions of  the  paper  cylinder  by  the  combined  action  of  the  several  parts 
respectively,  as  herein  described,  viz :  The  hydraulic  regulator,  the 
wheel,  the  lever,  the  type  wheel,  the  eccentric  shaft,  and  the  rods  con- 
nected therewith,  the  ratchets  or  catches,  and  the  posts  as  herein  de- 
scribed. I  also  claim  the  maimer  of  applying  the  plitmbago  to  black- 
en the  type,  as  herein  described. 

«<  Seventh.  The  combination  of  the  composing  apparatus  with  the 
magnet  for  the  purposes  specified.'^ 


32.  Fox  an  Improvement  in  the  Plough;  Samuel  Witherow,  Gettys- 
burg,  Pennsylvania,  April  18. 

The  point  of  this  plough  (called  in  the  claim  the  tongue)  is  let  into 
the  land  side  by  a  projecting  tongue  fitted  to  a  recess  which  is  wider 
at  the  back  thaji  the  tongue,  so  that  the  back  end  of  the  tongue  may 
be  moved  up  or  down  to  depress  or  elevate  the  point — the  back  edge 
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of  the  tobgae  being  notched  as  well  as  the  back  of  the  recess  to  hold 
the  point  in  any  desired  position. 

Claim. — ^  Having  thns  fully  set  forth  the  nature  of  the  improve- 
menty  and  the  manner  in  which  it  is  constrncted,  what  I  claim  therein 
as  my  invention,  is  the  arrangement  by  which  the  tonguec  an  be  rais- 
ed and  lowered  at  the  point,  as  above  described/' 


33.  For  an  Improvement  in  the  Plough;  JoAwvdi  M.  C.  Arnasly,  Wor- 
cester, Massachusetts,  assigned  to  Ruggles,  Moarse,and  Mason, 
Boston,  Massachusetts,  April  18. 

This  is  an  improvement  for  regulating  or  guiding  the  plough,  and 
consists  of  a  plate  attached  to  the  forward  end  of  the  plough  beam 
having  radial  teeth  on  its  surface  to  receive  projections  or  ribs  from 
the  surface  of  an  adjustable  plate,  which  is  secured  in  front  of  the 
plough  beam  by  a  bolt  passing  through  a  long  slot  in  the  adjustabh 
plate,  by  means  of  which  arrangement  the  draught  rod,  that  is  attached 
to  the  beam  at  its  junction  with  the  standard,and  whicli  passes  through 
a  hole  in  the  lower  end  of  the  adjustable  plate,  may  be  elevated  or 
depressed,  and  moved  to  the  right  or  left,  by  shifting  this  plate,  the 
teeth  in  the  other  plate  preventing  it  from  turning  when  set. 

ClaioL — ^<<What  I  claim  as  my  invention,  and  for  which  I  desire  to 
secure  letters  patent,  is  the  circular  plate,  with  the  cogs,  teeth,  or 
projections  thereon,  in  combination  with  the  guide,  having  ribs^ 
spines,  or  projections  formed  on  it,  in  the  manner  and  for  the  purpose 
described,  to  prevent  the  lower  end  of  the  guide  being  moved  later- 
ally or  sideways  by  the  power  of  the  team.'' 


34.  For  Improvements  in  the  Pump;  David  6.  Colburu,  Wilmington, 
Vermont,  April  «5. 

This  is  for  an  improvement  in  the  pump,  by  means  of  which  the 
water  in  the  barret  of  the  pump  may  be  returned  into  the  well;  but 
as  the  claim  refers  to,  and  is  dependent  on,  the  drawings,  we  are  under 
the  necessity  of  omitting  it. 

35.  For  an  Improvement  in  the  Mant^facture  of  Spoons;  Joel  Hall, 
2nd,  Willingford,  Connecticut,  April  25. 

The  improvement  for  which  this  patent  is  granted  relates  to  the 
mode  of  holding  a  wire  in  a  mould  for  casting  spoons,  so  that  the 
spoons  shall  be  cast  thereon. 

Claim. — ^  I  do  not  claim  as  my  invention  the  enclosing  a  wire  in 
the  handle  of  a  spoon.  This  has  already  been  done;  but  I  do  claim 
as  my  invention  and  improvement,  and  desire  to  secure  by  letters 
patent,  the  fastening,  or  holding  the  wire,  preparatory  to  enclosing  it 
in  the  handle  of  a  spoon,  by,  to,  or  at  either  side  of,  either  part  of  the 
mould,  substantially  in  manner  and  form  as  specified  above.'' 
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36.  For  an  Improvement  in  ike  Machine  for  Cleanings  HeckKng^ 

and  DresHng  Flax  and  Hemp  ;  B.  Langdon  and  Amos  Salisburyi 

Troy,  New  York,  April  25. 

The  flax  or  hemp  is  acted  on  by  a  series  of  knives  and  beaters,  ar- 
ranged on  a  rotating  stock,  the  rows  of  beaters  and  knives  alternating 
— the  beaters  are  parallel  with  the  shaft,  and  the  knives  run  in  the 
direction  of  the  periphery.  The  stock,  thus  armed,  works  in  a  casing, 
near  the  upper  part  of  which,  there  is  an  aperture  for  the  feeding  in 
of  the  hemp,  and  beyond  this  a  roller,  against  which  the  beaters,  &c.j 
act,  and  at  the  bottom  a  grate. 

Claim. — ^^  What  we  claim  as  our  invention,  and  desire  to  secure  by 
letters  patent,  is  the  combination  of  the  knives  and  beaters,  constructed 
and  arranged  in  the  manner  and  for  the  purpose  set  forth ;  and,  in 
combination  therewith,  we  claim  the  arrangement  of  the  perforated 
cover,  the  roller,  and  the  grate,  in  the  manner  and  for  the  purpose  set 
forth." 


37.  For  an  Improvement  in  Curry  Combs;  William  Wheeler,  WcsC 

Poultney,  Vermont,  April  25. 

The  patentee  says, — «I  construct  my  curry  combs  generally  of  three 
longitudinal  bars  of  sheet  metal,  united  by  rivets  to  two  transverse 
bars,  one  at  each  end,  and  one  at  the  middle  of  the  instrument;  there 
being  open  spaces  formed  by  the  junction  of  these  bars,  or  plates, 
through  which  a  large  portion  of  the  dust,  which  would  otherwise 
lodge  in  the  comb,  escapes  in  the  act  of  using  it. 

<<The  three  longitudinal  tars  are  in  a  trough-like  form,  being  bent 
twice  at  right  angles,  by  which  means  they  are  rendered  perfectly  un- 
yielding. The  teeth  are  made  along  the  edges  of  these  trough-like 
pieces,  and  they  are  sometime  roiraded  off  at  their  ends  to  remove 
iheir  ansular  terminations;  the  bars  constituting  the  comb  being  of 
one  uniform  length." 

Claim. — «  Having  thus  fully  described  the  nature  of  my  improve- 
ment in  the  curry  comb,  what  I  claim  therein  as  new,  and  desire  to 
secure  by  letters  patent,  is  the  combining  of  the  trough-like  bars 
which  constitute  the  comb  teeth  with  the  other  parts,  in  the  manner 
set  forth,  so  as  to  constitute  a  curry  comb  with  an  open  back.  I  do 
not  claim  the  trough-like  combs,  or  the  hollow  back,  individually,  but 
only  in  their  combination,  as  herein  fully  made  known." 


38.  For  an  Improvement  in  the  Water  Wheel;  James  Deniston, La- 
nier, Ohio,  April  25. 

This  wheel  consists  of  an  inverted  frustrnm  of  a  cone,  to  the  peri- 
phery of  which  are  attached  th^  buckets,  whk^h  project  radially,  and 
run  down  in  a  curve  from  the  upper  to  the  lower  edge.  The  water 
is  delivered  on  to  the  wheel  through  inclined  shutes. 

Claim.~'<  What  I  claim  as  my  invention,  and  desire  to  secure  by 
letters  patent,  is  the  combination  of  the  cone,  conical  hoop,  and  curved 
floats,  substantially  of  the  form  and  in  the  manner  set  forth,  for  the 
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purpose  of  forming  a  conical  percussion  water  wheel.  I  also  claim, 
in  combination  with  my  improved  water  wlieel,  the  angle  of  inclina- 
tion,  and  peculiar  arrangement  of  the  water  shntes,  for  The  purpose  of 
producing  the  action  of  the  water  upon  the  wheel,  substantially  as 
herein  set  forth.'' 


39.  For  Improvements  in  Machinery  for  the  Manufacture  of  Hat 
Bodies;  Henry  A.  Wells,  New  York  city.  New  York,  April  25. 
The  patentee  says,— «  My  improvements  consist  in  feeding  the  fur, 
(called  the  stock,)  after  it  has  been  picked,  to  a  rotating  brush  between 
two  endless  belts  of  cloth,  one  above  the  other,  the  lower  one  hori'^ 
2ontal  and  the  upper  one  inclined,  to  gradually  compress  the  fur  and 
gripe  it  more  effectually  where  it  is  presented  to  the  action  of  the  ro- 
tating brush,  which,  moving  at  a  great  velocity,  throws  in  a  chamber 
or  tunnel,  which  is  gradually  changed  in  form  towards  the  outlet 
where  it  assumes  a  shape  nearly  corresponding  to  a  vertical  section 
passing  through  the  axis  of  the  cone,  but  narrower,  for  the  purpose  of 
concentrating  and  directing  the  fur  thrown  by  the  brush  on  to  the 
cone  ;  this  casing  being  provided  with  an  aperture  immediately  under 
the  brush,  through  which  a  current  of  air  enters,  in  consequence  of 
the  rotation  of  the  brush  and  the  exhaustion  of  the  cone,  for  the  pUr-  , 
pose  of  more  effectually  directing  the  fibres  towards  the  cone,  which 
is  placed  just  in  front  of  the  delivery  aperture  of  the  chamber,  or  tun* 
nel,  which  aperture  is  provided  at  top  with  a  bonnet,  or  hood,  hinged 
thereto,  and  at  the  boUom  with  a  hinged  flap,  to  regulate  the  deposit 
of  the  fibres  on  the  cone,  or  other  former,  with  the  view  to  distribute 
the  thickness  of  the  bat  wherever  more  is  required  to  give  additional 
strength.  As  the  fibres  are  only  held  to,  and  on,  the  cone  by  the  pres* 
sure  of  the  surrounding  air,  in  consequence  of  the  exhaustion  of  the 
cone,  or  former,  preparatory  to  the  suspension  of  this  pressure,  some 
means  must  be  adopted  oi  holding  and  retaining  the  fibres  composing 
the  bat,  nnd  it  is  obyious  that  this  delicate  web,  thus  formed,  has  not 
suflScient  tenacity  to  admit  of  removing  it  from  the  cone,  or  former,  be- 
fore tjie  hardening  process;  and  therefore  my  invention  also  consists  in 
covering  the  bat,  before  it  is  removed  from  the  cone,  or  former,  witb 
felted  or  fulled  cloth,  and  then  employing  one  or  more  perforated  me- 
tallic  cones,  pne  to  put  over  the  bat  after  it  has  beemsurrounded  with 
the  moist  felt  or  cloth,  for  the  purpose  of  making  pressure  on  the  fibres, 
and  to  admit  of  the  circulation  of  hot  water,  when  the  whole  is  im- 
mersed therein,  to  harden  the  bat  preparatory  to  felting, — and  the 
other,  to  be  placed  within  the  perforated  metallic  cone  on  which  the 
bat  has  been  formed,  and  which  is  necessarily  thin  and  weak,  for  the 
purpose  of  resisting  the  pressure  of  the  surrounding  water  consequent 
upon  a  partial  vacuum  produced  within  when  the  whole  is  withdrawn 
from  the  water." 

Claim. — <<  What  I  claim  as  my  invention,  and  desire  to  secure  by 
letters  patent,  in  the  machinery  above  described,  is  the  arrangement 
of  the  two  feeding  belts,  with  their  planes  inclined  to  each  other,  and 
passing  around  the  lips,  formed  substantially  as  described,  the  better 
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to  present  the  fibres  to  the  action  of  the  rotary  brushy  as  deseribedyin 
combination  with  the  rotating  brash  and  tunnel,  or  chamber,  which 
conducts  the  fibres  to  the  perforated  cone,  or  other  former,  placed  in 
front  of  the  aperture  or  mouth  thereof,  substantially  as  herein  de» 
scribed. 

<^  I  claim  the  chamber  into  which  the  fibres  are  thrown  by  the 
brush,  in  combination  with  the  perforated  cone,  or  other  former,  placed 
in  front  of  the  delivery  aperture  thereof,  for  the  purpose  and  in  the 
manner  substantially  as  herein  described ;  the  said  chamber  being  pro- 
vided with  an  aperture  below  and  back  of  the  brush,  for  the  admission 
of  a  current  of  air  to  aid  in  throwing  and  directing  the  fibres  on  to  the 
cone,  or  other  former,  as  described. 

«I  also  claim  the  employment  of  the  hinged  hood,  to  regulate  thi 
distribution  of  the  fibres  on  the  perforated  cone,  or  other  former,  as 
described.  And  I  also  claim  providing  the  lower  part,  or  delivery 
aperture  of  the  tunnel,  or  chamber,  with  a  hinged  flap,  for  the  pur- 
pose of  regulating  the  deUvery  of  the  fibres  to  increase  the  thickness 
of  the  bat  where  more  strength  is  required,  as  herein  described,  in 
combination  with  the  hood,  as  herein  described. 

^  And,  in  the  process,  I  claim  the  hardening  of  the  bat  whilst  on  the 
perforated  cone,  or  former,  and  preparatory  to  its  removal  therefrom, 
oy  immersing  it  in  hot  water,  as  herein  described. 

<<  I  also  claim  covering  the  bat  with  felted  or  fulled  cloth  before  it 
is  removed  from  the  cone,  or  former,  as  described. 

<<And,  finally,  I  claim  the  employment,  in  combination,  of  both  of 
the  perforated  cones-— one  for  making  pressure  on,  and  retaining,  the 
fibres  of  the  bat  until  hardened,  and  the  other  to  prevent  the  collapse 
of  the  cone,  or  other  former,  on  which  the  bat  is  formed,  substantially 
as  herein  described.** 


40.  For  an  Improvement  in  Mills  for  Grinding  Orainj  Paini,  ^c; 

Wm.  Broughton,  London,  England,  April  25;  antedated  July  22^ 

1345. 

This  improvement  consists  in  giving  to  one  of  the  stones  a  lateral 
reciprocating  motion,  instead  of  a  rotary,  as  heretofore.  / 

Claim. — *<  Having  thus  fully  described  the  manner  in  which  I  con* 
struct  my  apparatus  for  grinding  grain,  drugs,  calbrs,  and  other  sub- 
stances, what  1  claim  therein  as  new  is  the  manner,  herein  described, 
of  giving  to  the  stones,  suspended  in  an  inclined  position,  and  capable 
of  adjustment  in  their  degree  of  inclination,  a  longitudinal  reciprocating 
motion,  instead  of  the  revolving  or  circnmlinear  motion  heretofore 
employed ;  the  respective  parts  of  the  apparatus  by  which  this  is  ef- 
fected being  arranged,  combined,  and  operating  substantially  as  herein 
made  known.*' 


41.  For  an  Improvement  in  Water  Wheels;  Ralph  Summers,  Seneca 

Falls,  New  York,  April  85. 

Claim. — ^^Having  thus  fully  described  the  construction  of  my  wheeii 
what  I  claim  therein  as  new,  and  desire  to  secure  by  letters  patent, 
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is  constructtDg  the  wheel  so  that  the  water  shall  be  received  upon  an 
inclined  snrrace,  extending  from  the  eye  to  the  periphery,  and  thence 
entering  the  passage  upon  the  same  surface  undiminished  in  width ; 
said  passage  increasing  in  the  direction  of  the  axis,  and  diminishing  in 
the  direction  of  the  radius,  so  that  the  areas  of  all  its  sections  shall  be 
substantially  equal,  and  so  located  and  extended  that  the  water  shall 
all  be  discharged  immediately  outside  the  periphery  in  a  thin  tangen- 
tial sheet,  whose  plane  is  parallel  to  the  axis,  the  whole  being  con- 
structed and  combined  substantially  as  herein  set  forth/' 


49.  For  an  Improvement  in  Mail  Bags  ;  Henry  Johnson,  Washing- 
ton, District  of  Columbia,  April  25. 

Claim. — ^^  Having  thus  fully  described  the  nature  of  my  improve- 
ments in  mail  bags,  what  I  claim  as  new  therein,  and  desire  to  secure 
by  letters  patent,  is  the  manner  in  which  1  have  formed  and  arranged 
the  roller  mouth-piece,  as  described.  I  also  claim  the  combination  of 
the  secondary  mouth-piece  with  the  mail  bag,  arranged  substantially 
as  set  forth.  I  likewise  claim  the  use  of  a  flexible  strap,  or  belt,  as  a 
substitute  for  the  chain;  said  strap,  or  belt,  being  made  reversible,  and 
labeled  on  its  opposite  side,  by  the  use  of  which,  strap  additional  se« 
curity  is  attained,  the  destination  of  the  bag  is  indicated,  and  lightness 
and  economy  of  construction  are  promoted." 


43.  For  Improvements  in  the  Apparatus  for  Printing  Calicoes,  ^e.; 
Robert  Ferguson  &  John  Clark,  Glasgow,  Scotland,  April  25,  1846; 
antedated  September  14, 1844. 

Claim.— <<  Having  thus  described  the  nature  of  our  invention,  and 
the  manner  of  performing  the  same,  we  would  have  it  imderstood 
that  we  make  no  claim  to  the  applying  India  rubber^  or  Jeffery 's  patent 
marine  glue  to  the  surfaces  of  fabrics  or  materials,  that  process  being 
well  understood  and  commonly  employed  for  various  purposes;  and 
we  would  have  it  understood  that  what  we  do  claim,  is  the  applica- 
tion to  cylinders,  or  bowls,  for  printing  machines  for  calicoes  and  other 
fabrics,  of  a  smooth  and  elastic  surface^  in  manner  described. 

<<2nd.  The  applying  an  elastic  bed,  or  surface,  for  block  printing, 
as  explained." 

44.  For  Measuring  Garments  preparatory  to  Cutting;  Henry 
Donges,  Borough  of  Newport,  Perry  county,  Pennsylvania,  April 
25. 

This  consists  of  a  standard,  to  which  is  jointed  a  strap  made  of 
joint  links,  and  on  which  slides  a  jointed  sliding  arm,  by  means  of 
which  all  the  measurements  can  be  taken  with  accuracy. 

Claim.— <<  What  I  claim,  and  desire  to  secure  by  lettera  patent,  is 
the  combination  of  the  standard,  the  hinged,  or  jointed  strap,  and  the 
jointed  sliding  arm." 

Vfli.  xm.— a»  •stim-Nd.  9,  Mat,  M7.  28 
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45.  For  an  Improvement  in  Milh;  Jonah  F.  Ostrander,  New  York 

city,  New  York,  April  25. 

Claim. — "  What  I  claim  as  my  invention,  and  desire  to  secnre  by 
letters  patent,  is  the  making  of  the  surfaces  of  the  stones,  or  metallic 
plates,  between  which  the  material  is  ground,  the  one  convex,  and 
the  other  concave,  the  convexity  and  the  concavity  being  hemispheri- 
cal, or  of  the  form  of  spherical  segments,  and  giving  the  movable 
plate  or  stone  a  compound  movement,  consisting  of  the  following  mo- 
tions, viz :  an  oblique  gyrating  motion  of  its  axis  around  the  axis  of 
the  fixed  plate,  and  of  a  rotating  motion  around  its  own  axis,  substau- 
tially  as  described  ;  the  whole  forming  a  mill  for  grinding  paint,  grain, 
&c.^' 


46.  For  a  Composition  of  Matter  to  be  used  as  a  Substitute  for 

T^pe  Metal,  and  on  which  Impressions  can  be  made  with  2)/pes, 

4*c. ;  Josiah  Warren,  Harmony  township,  Indiana,  April  25. 

As  this  invention  gives  promise  of  being  very  valuable  we  insert 
the  specification  entire.  , 

<<Moulds,  or  matrices,  are  made  of  a  tough,  strong  clay,  mixed  with 
silex  in  impalpable  powder  in  sufficient  quantity  to  prevent  cracking. 
These  materials  are  made  with  water  into  a  strong  putty,  and  kneaded 
very  thoroughly,  until  it  has  acquired  all  the  toughness  that  can  thus 
be  imparted  to  it. 

<<  This  mixture  is  now  softened  with  water  till  it  will  spread  easily 
and  smoothly  upon  a  metallic  plate ;  the  thickness  of  coat  varying,  ac- 
cording to  the  work  to  be  done,  from  the  thirtieth  to  the  tenth  of  an 
inch. 

«<The  plates,  thus  coated,  are  allowed  to  become  about  half  dry,  so 
that  a  type  impressed  into  them  will  leave  a  smooth  fac  simile  of  it- 
self. 

« Into  this  coating,  forms  are  impressed,  as  hereafter  described  in 
stereotyping  plates.  These  forms  may  either  be  an  original  design,  or 
impressed  by  an  original  to  obtain  a  copy.  When  the  coating  is  re- 
quired to  continue  moist  a  lotjger  time  than  the  above,  a  heavy  coal- 
ing, with  additional  silex,  from  a  twelfth  to  an  eighth  of  an  inch  thick, 
is  first  spread  upon  the  plate,  and,ininiediately  afterwards,  the  coating 
first  described  is  spread  upon  the  Uhder  coating.  It  is  well  to  spread, 
with  a  light  brush,  a  little  thin  gum  Arabic  paste  between  the  two 
coatings,  but  not  indispensable. 

c'The  above  described  matrices  are  used  for  music,  maps,  and  similar 
open  work ;  but  for  fine,  close,  or  shaded  work,  and  for  writing,  the 
coating  should  be  of  very  fine  clay,  without  any  admixture  of  silex, 
more  than  is  chemically  combined  to  form  the  clay.  This  clay  should 
be  of  such  a  nature  as  will  admit  of  its  being  spread  in  the  form  of  a 
thin  mortar,  to  the  thickness  of  one  thirtieth  of  an  inch,  without  show- 
ing any  cracks  in  drying.  Clay  of  this  quality  is  found  along  the 
banks  of  the  Ohio  river,  near  Evansville,  Indiana. 

<<  When  the  coating  is  intended  for  a  close  italic  handwriting,  it 
may  be  spread  with  a  tool  so  constructed  as  to  leave  furrows  in  the 
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surface  at  such  suitable  distances  as  the  writer  may  denre  to  have  his 
lines;  when  this  becomes  hard  enough  to  cut  without  following  the 
tool,  it  may  be  slightly  brushed  over  with  a  little  olive  or  linseed  oil. 
The  writing  is  done  in  the  furrows  with  any  suitable  tool. 

^To  write  a  copper-plate,  or  running  hand,  or  for  close  drawings, 
the  following  is  a  good  process:  Mix  a  small  quantity  of  gum  Arabic 
paste  with  the  mortar  made  of  the  pure  clay,  as  above  described, 
eno\igh  to  change  the  color  of  the  clay  a  shade  darker  when  dry.  Let 
this  coating  get  quite  dry,  and  brush  it  over  slightly  with  oil.  With 
another  brush  moisten  each  line  or  furrow  before  writing  on  it. 

«<  The  writing  may  be  done  in  the  ordinary  manner,  never  allowing 
the  tool  used  to  go  quite  down  to  the  foundation  plate.  The  cast  from 
this  matrix  will  present  a  slightly  uneven  surface,  which  may  be  gen- 
tly ground  down  with  a  hone  or  fine  whetstone. 

"The  following  process  may  be  used  as  a  substitute  for  the  method 
above,  described: 

«« Spread  a  plate  with  pure  clay,  say  one  thirtieth  of  an  inch  thick, 
or  as  thick  as  will  dry  without  cracking;  when  dry,  heat  it  sufficiently 
to  melt  wax.  Then  rub  over  the  surface  a  little  beeswax,  stearine, 
or  tallow,  and  allow  the  plate  to  cool.  When  cold,  spread  on  another 
coating  of  pure  clay  in  which  a  little  olive  or  linseed  oil  is  thoroughly 
mixed.  This  should  be  worked  on  as  soon  as  it  is  sufficiently  dry  to 
allow  the  tool  to  work  freely. 

**  A  great  variety  of  clouded,  wavy,  or  smoky  effects,  either  as  parts 
of  a  picture,  or  as  tinted  grounds,  are  instantly  produced  in  a  matrix 
by  wetting  the  surface  to  a  creamy  softness  and  applying  a  brush,  or 
toothed  tool,  with  such  motion  as  may  be  adapted  to  the  design.  This 
may  be  termed  the  Holographic  process. 

«  Type  composition,  or  silicate  of  lac. 

*^  Take  one  pound  of  good  ahellac,  say  four  ounces  of  good  clean 
tar,  melt  together  over  a  gentle  fire,  and  then  stir  into  this  mixture 
two  pounds  of  fine  siliceous  sand.  When  thoroughly  mixed,  turn  out 
and  flatten  into  thin  sheets,  say  an  eighth  of  an  inch  thick.  When 
cold  it  may  be  broken  up  for  use. 

*'  Place  the  matrix  over  a  very  gentle  heat,  in  order  to  expel  all 
dampness;  raise  the  heat  a  little  short  of  the  hissing,  or  boiling  point, 
then  lay  over  the  matrix  pieces  of  the  silicate  sufficient  to  cast  a  plate 
an  eighth  of  an  inch  thick.  Lay  upon  this  a  wooden  block  of  the 
length  and  breadth  required,  and  about  three-fourths  of  an  inch  thick. 
When  the  silicate  is  sufficiently  softened  to  take  the  impression,  take 
the  whole  to  the  press.  Strips  of  wood,  or  other  material,  should  be 
placed  upon  each  end  of  the  matrix  plate,  as  guides  or  bearers,  so  that 
the  cast  shall  be  exactly  type  height.  This  being  done,  bring  the 
press  gently  down  upon  it,  until  the  bearers  stop  it.  When  cold,  re- 
move  the  cast  from  the  matrix  plate,  and  with  a  brush  carefully  wash 
the  face  of  the  cast  without  wetting  the  back  of  the  block.  The  face 
of  the  cast,  or  type,  may  be  polished  with  a  hone  or  other  suitable 
substance.  It  is  now  ready  to  take  a  proof,  and,  if  perfect,  is  ready 
for  the  press.  If  not  perfect,  mark  the  imperfection  on  the  proof-sheet, 
to  be  corrected  by  the  following  process  of 
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<<  Stereotyping. — Take  a  metallic  plate,  previously  spread  with  the 
coarse  under  coating,  say  four  of  fine  sand  to  one  of  clay,  covered 
with  a  coating  $omewhat  finer,  as  first  described;  when  this  is  so  dry 
as  to  leave  a  clean  impression  from  a  type,  it  is  ready  for  use.  Next 
secure  the  imperfect  cast  of  the  type  firmly  in  a  square  frame,  or  print- 
ers' chascy  with  guides  or  bearers,  as  before  mentioned,  to  prevent  too 
deep  an  impression. 

The  plate,  with  the  clay  coatings  is  now  turned  down  upon  the  cast, 
and  placed  under  the  press.  The  pressure  is  gently  withdrawn,  and 
the  imprinted  matrix  lifted  carefully  from  the  cast,  or  type.  (The 
bearers  should  have  springs,  so  constructed  as  to  lift  the  matrix  from 
the  type  on  the  withdrawal  of  the  pressure.)  This  gives  a  new  ma- 
trix, ia  which  all  the  necessary  corrections  are  made,  and  a  new  cast 
taken,  as  before. 

<<  Stereotyping  may  be  performed  by  the  use  of  any  of  the  matrices 
above  described,  using  them  when  the  moisture  is  sufficiently  evapo«> 
rated  to  leave  a  clean  impression  from  a  type,  as  before  mentioned. 
Fine  engravings,  or  any  thing  of  that  nature,  may  be  more  beautifully 
stereotyped  by  the  use  of  a  matrix  of  pure  soft  clay  mortar,  spread 
thinly  upon  a  flat  surface  of  dry  clay.  Press  the  engraving  into  it,  and 
allow  it  to  remain  until  the  whole  is  sufficiently  dried  to  lift  the  ori< 
ginal  from  the  matrix. 

<<  Goats,  or  types,  for  printing  fac  similes  of  leaves,  or  other  sub- 
stances, the  different  parts  of  whose  surface  do  not  vary  in  height 
more  than  the  twelfth  of  an  inch,  may  be  readily  made  by  using  those 
substances  themselves  to  impress  their  form,  either  in  the  clay  matrix 
or  in  a  flat  surface  of  the  silicate  previously  prepared  to  be  used  as  a 
type. 

<<  The  blanks  between  paragraphs  of  written  or  printed  matter, 
whether  in  the  original  or  in  the  stereotyped  matrices,  should  be  filled 
up  with  a  mixture  of  about  six  parts  of  fine  sand  to  one  of  clay,  which 
should  be  applied  about  the  thickness  of  cream.  The  margins  may 
be  filled  with  the  same  mixture,  in  the  form  of  mortar,  and  may  be 
applied  with  a  knife  or  spatula." 


47.  For  a  Machine  for  Drying  Sized  Paper;  Joshua  Norton,  Jr., 

Boston,  Massachusetts,  April  25. 

A  sheet  of  paper  of  any  length  can  be  dried  in  this  machine  after  hav- 
ing been  sized,  by  being  first  acted  upon  by  a  fan  as  it  passes  down  an 
inclined  plane  composed  of  a  scries  of  small  rollers,  at  the  lower  end  of 
which,  it  passes  around  a  large  hollow  cylinder  heated  with  steam; 
then  it  runs  back  over  a  horizontal  plane  made  in  the  same  manner, 
then  over  a  small  roller,  around  a  second  large  hollow  cylinder  heated 
by  steam  to  a  higher  temperature  than  the  first,  and  finally,  around  a 
third  cylinder  heated  to  a  higher  temperature  than  the  other  two. 
The  paper  is  carried  around  nearly  three-fourths  of  the  circumference 
of  the  second  and  third  cylinders,  by  passing  around  small  rollers  on 
each  side  of  them. 

Claim. — <<  I  do  not  intend  claiming  the  principle  of  drying  sized  pa* 
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per  by  the  application  of  heat  by  steam,  but  what  I  do  claim  as  my 
invention,  and  desire  to  secure  by  letters  patent,  is  the  principle  of 
graduaity  drying  sized  paper  of  any  length  by  means  of  the  fan  and 
the  hollow  cylinders,  heated  by  steam  to  different  degrees  of  tempera- 
ture, in  the  manner  and  for  the  purpose  herein  described/' 


48*  For  a  Machine  for  Making  Bricks  qf.Clay  in  the  Dry  or  Natu- 
ral Slate;  John  Simpson,  Decatur,  Georgia,  April  25. 
Claim. — <•  Having  fully  described  my  improved  brick  machine, 
what  1  claim  therein  as  new,  and  desire  to  secure  by  letters  patent,  is 
the  compressing  dry  clay,  or  clay  in  its  natural  state,  into  moulds,  by 
the  percussion  of  heavy  beaters,combined  and  operating  with  the  other 
parts  of  my  machine,  substantially  in  the  manner  set  forth." 


49.  For  Improvements  in  Ploughs;  Harvey  H.  May,  Galesburg,  Il- 
linois, April  25. 

The  patentee  says, — ^The  nature  of  my  invention  consists  in  mak- 
ing a  lip  or  projection  on  the  land-side,  fitted  between  the  share  and 
point  of  plough  post  or  standard,  to  prevent  the  share  from  cleaving 
or  separating  from  the  land-side ;  in  inclining  the  plough  post  to  the 
right  from  the  land-side,  and  passing  to  the  right  side  of  the  beam  for 
a  right-hand  plough,  and  to  the  left  for  a  left-hand  plough,  having  the 
top  or  upper  end  of  the  post  formed  in  an  angle,  or  elbow,  to  project 
across  the  top  of  the  beam;  and  in  giving  to  the  mould-board  a  conical 
form,  making  the  plough  draw  easy  and  do  the  work  with  great  per- 
fection." 

Claim. — *^  What  I  claim  as  my  invention,  and  desire  to  secure  by 
letters  patent,  is  extending  the  standard,  or  post  of  the  plough,  above 
and  topping  over  the  beam,  for  the  purpose  and  in  the  manner  herein 
described." 

50.  For  a  Core-box  for  making  Sand  Cores ;  Henry  Kellogg,  as- 
signee of  Isaac  Kellogg,  New  Hartford,  Connecticut,  April  25. 
The  patentee  says, — ^^  The  nature  of  my  invention  consists  m  join- 
ing the  two  parts  of  the  core-box  together  by  a  hinged  joint,  or  any  of 
the  usual  devices  which  will  insure  their  exact  meeting  together,  and 
then  forming  the  parts  into  blunt  cutting  edges  at  the  line  where  they 
meet  together,  and  partially  closing,  and  in  that  position  filling  the 
box  with  loose  moulding  sand,  and  then  closing  the  box,  to  compress 
the  sand." 

Claim. — "What  I  claim  as  my  invention,  and  desire  to  secure 
by  letters  patent,  is  for  an  improved  core- box  for  making  sand  cores 
for  castings,  having  its  parts  well  guided  in  opening  and  closing,  and 
having  cutting  edges  at  their  lines  of  meeting,  so  that  no  sand  can  be 
retained  between  them  to  prevent  their  closing  exactly,  and  fitted  to 
be  placed  partly  open  when  loosely  filled  with  tempered  sand,  which 
is  suitably  compressed  by  closing  the  core  box^  and  the  surplus  sand 
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at  the  same  time  pared  off  and  thrown  out  by  the  edgesi  and  thus 
making  the  core  uniformly  solid,  or  hard,  in  all  its  parts,  and  of  so 
exact  a  form  that  the  hole  made  thereby  in  the  casting  will,  in  many 
cases,  need  no  ^reaming ;'  thus  making  better  cores,  and  with  greater 
despatch,  than  have  usually  been  made  by  •reaming  up,'  so  termed, 
by  moulders  and  founders/' 


51.  For  an  Improvement  in  the  Hay  Press;  Daniel  R.  Allen,  Cum- 
berland, Maine,  April  25. 

This  patent  is  granted  for  an  arrangement  of  levers  by  which  the 
follower  of  the  press  is  forced  up,  and  consists  in  connecting  the  short 
arm  of  a  lever  with  a  second  lever,  this  connexion  becoming  the  ful- 
crum of  the  second  lever,  the  short  arm  of  which  is  jointed  to  the  fol- 
lower of  the  press,  and  its  long  arm  provided  with  a  pulley,  as  also 
the  long  arm  of  the  two,  so  that,  by  means  of  a  rope  or  chain  passing 
around  them^  the  two  can  be  drawn  together,  and  thus  force  up  the 
follower. 

ClaiuL — ^  I  am  cognizant  of  the  fact  that  toggles  have  been  con- 
structed, wherein  one  was  a  long  lever,  jointed  between  its  ends  to 
one  end  of  a  short  arm,  constituting  the  other  toggle,  and  which  turned 
upon  a  pin,  or  fulcrum,  at  its  opposite  end;  the  power  which  operated 
the  said  toggles  being  applied  to  but  one  end  of  them,  viz :  the  long 
lever.  I  do  not  claim  such;  but  that  which  I  do  claim,  is  tiie  extended 
levers,  as  made  and  combined  together,  and  having  the  power  which 
operates  them  applied  to  both  of  them,  and  operating  upon  them  as 
.  above  described/' 


52.  For  a  Machine  for  KoUing  Tobacco;  Wm.  P.  Marston,  Danville, 

Virginia,  April  25. 

Claim. — ^^  What  I  claim,  and  desire  to  secure  by  letters  patent, 
is  the  arrangement  of  a  series  of  rollers  in  a  circle  in  a  hinge  or 
folding  frame,  with  proper  gearing  to  give  them  all  a  similar  mo- 
tion, in  combination  with  a  feeding  apparatus,  as  described;  the  whole 
being  constructed,  combined,  and  operating  substantially  as  set  forth." 


53.  For  a  Machine  for  making  Hommony ;  Wm.  Y.  Singleton, 

Springfield,  Illinois,  April  25. 

The  corn  is  crushed  by  a  wheel  that  travels  around  in  a  circular 
trough.  The  shaft  which  carries  around  the  crushing  wheel  also  car- 
ries the  elevatois,  sieves,  &c.,  for  removing  and  screening  the  corn  as 
it  is  broken. 

We  have  to  omit  the  claim,  as  it  refers  to  the  drawing,  and  could 
not  be  understood  without  it. 


54.  For  nn  Improvement  in  the  Ventilator^  for  the  tops  of  Chim- 
neys; Michael  Collins,  Boston,  Massachusetts,  April  25. 
In  this  case  we  are  also  under  the  necessity  of  omitting  the  claim, 

because  of  its  reference  to,  and  dependence  on,  the  drawings. 
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Additional  Improvements. 

1.  For  a  Furnace  for  Burning  Bricks  ;  Joel  W.  Andrews,  Norris- 
town>  Pennsylvania,  April  4,  1846  ;  added  to  original  patent,  bear- 
ing date  March  21, 1843. 

Claim. — ^«<  Having  thus  fully^set  forth  the  manner  in  which  I  con- 
struct and  use  my  kiln  for  burning  bricks  with  anthracite  or  other 
coals,  what  I  claim  as  new,  and  desire  to  secure  by  letters  patent,  is 
the  two  principal  flues  passing  outside  of  the  kiln,  one  on  each  side, 
and  one  centre  flue,  passing  through  the  centre  and  under  the  floor 
of  my  kiln.  These  main  flues  are  connected  with  lateral  flues,  or 
branches,  (as  described  in  my  original  patent,)  necessary  to  conduct 
the  wind  required  under  each  fire  or  into  each  air  chamber.  I  have, 
in  the  foregoing  description,  given  that  form  and  arrangement  of  the 
respective  parts  which  I  deem  the  most  convenient,  but  without  in- 
tending thereby  to  claim  any  thing  claimed  and  covered  in  said  letters 
patent  granted' the  day  and  year  within  mentioned,  No.  3,016;  also 
without  intending  thereby  to  limit  myself  in  these  particulars,  but  va- 
rying the  same  as  I  may  find  expedient,  whilst  I  attain  the  same  end 
by  means  substantially  the  same,  in  the  manner  represented  and  made 
known/' 


FRANKLIN  INSTITUTE, 


Committee  on  Science  and  the  Arts. 

Explosion  of  the  Locomotive  Engine  «  Neversink,^^  upon  the  Bead- 

ing  Bailroad. 

The  Committee  on  Science  and  the  Arts,  constituted  by  the  Franklin  Institute  of 
the  State  of  Pennsylvania,  for  the  promotion  of  the  Mechanic  Arts,  to  whom  was 
referred  the  examination  into  the  causes  of  the  explosion  of  the  locomotive  engine 
'^Neversink/'  upon  the  Reading  railroad,  on  the  evening  of  the  14th  January 
last,  RtpoRT : — 

That  they  have  collected  all  the  evidence  bearing  upon  the  subject 
which  they  could  obtain,  and  have  visited  Reading  for  the  purpose  of 
examining  the  wreck  of  the  engine  ;  and  they  desire  in  this  place  to 
return  their  acknowledgments  to  the  officers  of  the  Reading  Railroad 
Company,  and  especially  to  Mr.  G.  A.  Nicolls,  the  Superintendent,  for 
their  very  great  courtesy  and  kindness  to  the  committee,  in  facilitating, 
in  every  possible  manner,  their  examinations,  and  putting  them  in 
possession  of  all  information  having  a  bearing  upon  the  object  of 
their  research.    The  following  is  the  result  of  their  inquiries : — 

The  engine  Neversink  was  originally  built  by  Baldwin,  and  sent 
upon  the  road  in  April,  1836.  It  then  weighed  lOi  tons,  and  had  six 
wheels,  two  of  which  were  drivers.    The  engine  was  thoroughly  re- 
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newed  and  rebuilt  by  the  Reading  Railroad  Company  at  their  Reading 
depot,  in  April,  1846,  and  was  changed  to  an  engine  of  19  tons,  on 
six  wheels,  all  connected  drivers. 

In  rebuilding  it,  four  plates  in  length  at  the  fire-box  end  of  the  cyl- 
indrical part  of  the  boiler  were  retained,  and  1 J  sheets  in  length  were 
added  at  the  front  end  of  the  boiler.  The  new  iron  was  fivc-Bixteenths 
of  an  inch  in  thickness,  the  old  one-fourth  of  an  inch. 

The  vertical  part  of  the  boiler  was  51  inches  in  diameter;  the  fire- 
box was  39  inches  long,  37  inches  wide,  and  44  inches  high ;  the 
crown  was  stayed  with  wrought  iron  bridge  bars,  and  was  so  strong 
that  it  received  no  damage  from  the  explosion.  The  horizontal  por- 
tion of  the  boiler  was  41}  inches  in  diameter,  and  11  feet  six  inches 
in  length  between  the  tube-sheets.  The  smoke-box  was  two  feet 
three  inches  in  depth;  making  a  total  length  of  boiler  of  18  feet.  There 
were  128  wrought  iron  tubes,  two  inches  in  internal  diameter  and  one- 
eighth  of  an  inch  thick  in  the  wall;  they  had  copper  ends  at  the  fire- 
box tube  sheets. 


There  was  but  one  safety-valve,  2 J  inches  in  diameter,  placed  upon 
the  dome;  there  were  four  gauge-cocks,  the  lower  one  of  which  was 
eight  inches  above  the  crown-sheet,  and  the  upper  one  about  14  inches 
above  the  lower. 

The  highest  tube  was  1 J  inches  below  the  crown  of  the  fire-box, 
and  11 J  inches  below  the  top  of  the  cylindrical  pan  of  the  boiler. 

The  fire  surface, reduced  to  fire-box  surface,  amounted  to  309  square 
feet. 

The  cylinders  were  131  inches  by  20.  The  driving  wheels  46 
inches  in  diameter. 


Digitized  by  LjOOQ IC 


Explosion  ofiht  Loeomoiive  *^Neversink,^'  333 

It  was  a  favorite  engine  upon  the  road,  and  had  ran,  previous  to 
alteration,  in  April,  1846,         .  •  •        71,010  miles. 

Afterwards,        .  •  .  .  13,041     << 

Total,  89,051  miles. 

Upon  their  examination,  the  committee  fonnd  the  horizontal  part 
of  the  boiler  almost  completely  destroyed.  In  this  part  of  the  boiler 
the  explosion  had  manifestly  originated,  commencing  in  the  older  iron 
which  remained  in  the  hinder  part  of  the  boiler.  The  tubes  were,  for 
the  most  part,  still  fast  in  the  tube-sheets,  but  they  were  bent  outwards 
at  their  middle,  like  the  staves  of  a  barrel.  The  steam  pipe,  as  it 
passed  through  the  boiler,  was  collapsed,  but  not  broken.  The  outer 
shell  of  the  boiler  had  been  torn  into  fragments,  and  the  rents  had  ex- 
tended to  the  vertical  part,  the  upper  portion  of  which  had  been  en- 
tirely torn  away,  so  as  to  expose  the  fire-box,  which  was  sound,  but 
slightly  caved  in  on  the  sides.  The  cylinders  were  unharmed  by  the 
explosion,  but  had  since  been  removed.  The  quality  of  the  iron  ap- 
peared to  the  committee  to  be  uniformly  good. 

There  was,  therefore,  nothing  about  the  engine  to  indicate  that  the 
accident  had  occurred  from  defects  in  workmanship  or  material,  nor, 
indeed,  did  the  tremendous  power  which  was  indicated,  seem  consis- 
tent whh  the  idea  of  an  originally  defective  boiler. 

Through  the  kindness  of  Mr.  Nicolls,  the  committee  had  an  oppor- 
tunity of  examining  Patrick  Fagan,  the  engine  driver  usually  m  charge 
of  the  Neversink,  whose  testimony  is  in  substance  as  follows,  viz : — 

That,  when  in  the  hands  of  a  driver  who  understood  it,  the  Never- 
sink was  the  best  engine  he  ever  knew,  but  that  no  one  who  did  not 
understand  the  engine,  couki  tell,  by  the  g^uge-cocks,  how  much  wa- 
ter there  was  in  the  boiler ;  that  it  would  frequently  throw  water  out 
of  the  safety-valve  when  the  water-level  was,  in  reality,  below  the 
second  gauge ;  that  the  pumps  were  good,  and  had  never  given  trouble 
when  the  water-level  was  kept  up,  and  could  always  be  made  to  act 
by  opening  the  fire  doors  and  cooling  the  fire  down ,  but  that  when 
the  water  is  low,  and  the  engine  hot,  no  pump  will  act;  he  <<ha8 
worked  the  engine  when,  with  both  pumps  on,  he  could  not  get  the 
water  up  for  an  hour,  but  could  always  do  so  by  running  slow,  and 
cooling  the  engine.''  Has  carried  150  lbs.  steam  upon  the  engine, 
(the  steam  was  then  damp,}  but  believes  that  any  engine  is  dan- 
gerous at  that  pressure,  «as  at  that  heat,  a  second  will  throw  the 
water  out.*'  The  pumps  delivered  the  water  into  the  boiler  about 
six  inches  behind  the  smoke-box,  and  about  half  way  up  the  tubes; 
the  receiving  valve  was  under  the  cylinder:  the  check  valve  be- 
tween the  cylinder  and  boiler,  and  the  discharging  valve  close  up 
to  the  boiler :  the  distance  from  the  receiving  to  the  check  valve 
was  about  four  or  five  inches,  and  about  20  or  24  inches  from 
the  check  to  the  discharging  valve.  The  engine  was  at  this  time 
in  perfect  order;  had  been  brought  down  by  the  witness  on  the  pre* 
ceding  Tuesday,  and  had  laid  over  until  Thursday  night,  when  the 
witness  went  to  the  depot  for  the  purpose  of  taking  it  up  again,  but 
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was  recalled  by  a  message  from  his  sick  wire^  and  the  engine  was 
entrusted  to  Jacob  Salieburger,  under  whose  charge  it  was  when  it 
exploded. 

In  reference  to  the  behavior  of  the  engine,  Mr.  Kirk,  the  foreman  of 
the  shops  of  the  Company  at  Reading,  remarks,  that  he  was  not 
aware  of  any  peculiar  difficulty  about  the  Neversink,  but  that  "all 
our  large  class  engines  are  a  little  ticklish  in  carrying  water."  The 
cause  of  this  we  shall  presently  endeavor  to  shew. 

The  accident  occured  about  30  yards  above  Mill  Creek  bridge,  and 
the  watchman  upon  the  bridge  gives  the  following  account  of  what 
he  saw  and  heard: 

He  was  standing  in  front  of  his  door  when  he  heard  the  engine  com- 
ing, and,  as  it  approached,  he  noticed  the  peculiar  loudness  and  siiarp* 
ness  of  the  exhaust;  the  engine  was  then  running  very  fast,  and  was 
not  blowing  off  steam.  As  it  passed  the  bridge,  one  of  the  persons 
upon  the  platform  was  stooping  down,  apparently  looking  in  at  the 
fire  doors,  and  as  he  rose,  he  put  his  hand  either  upon  the  safety* 
valve  or  upon  one  of  the  stays;  almost  immediately  afterwards,  the 
witness  heard  a  very  loud  roaring  like  thunder,  which  he  is  sure  was 
not  the  escape  of  steam  from  the  safety-valve;  this  lasted  about  30 
seconds,  when  the  explosion  took  place,  by  which  he  was  knocked 
down,  and  saw  no  more ;  when  he  got  up  he  ran  immediately  to  the 
engine,  but  was  so  engaged  attending  to  the  sufferers,  that  he  paid  no 
attention  to  the  appearance  of  the  engine. 

Mr.  NicoUs,  Mr.  Kirk,  and  Mr.  Fagan,  all  testify  that,  when  they 
saw  the  engine  next  morning,  the  broken  ends  of  the  tubes,  as  far 
down  as  the  fourth  row  from  the  top,  were  blue  from  the  effects  of 
overheating;  a  member  of  the  committee,  however,  who  was  on  the 
ground  at  the  same  time,  declares  that  he  could  not  perceive  this, 
though  he  looked  for  it,  particularly ;  when  the  committee  saw  the 
engine,  at  Reading,  no  such  appearance  was  visible,  nor  could  it  be 
expected,  since  a  snow  fell  on  the  night  of  the  accident,  and  subsequent 
oxidation  would  destroy  all  traces  of  the  color. 

Neither  did  the  fire-box  give  any  observable  indications  of  an  ex- 
posure to  an  unusual  heat.  Yet  there  is  no  doubt  in  the  minds  of  the 
commhtee  that  the  want  of  a  proper  supply  of  water  was  the  proxi- 
mate cause  of  the  accident. 

The  evaporative  power  of  these  heavy  engines  is  necessarily  very 
great.  Mr.  Nicolls  assured  the  committee  that .  the  Neversink  Was 
capable  of  drawing  a  train  of  88  cars,  weighing,  loaded,  7i  tons  each, 
(equal  to  637  tons,)  at  a  speed  of  12  miles  per  hour.  (1056  feet  per 
minute.)  Allowing  the  traction  to  be  7i  pounds  per  ton,  (as  experi- 
ments upon  this  road  shew  it  to  be,)  this  isequivalent  to  153  horse  power 
— requiring  an  evaporation  of  2-55  cubic  feet  of  water  per  minute. 

Now,  by  the  peculiar  construction  of  these  engines,  rendered  neces- 
sary by  the  restricted  space  allowable  for  the  boiler,  when  the  water- 
level  stood  two  inches  above  the  lower  code,  the  steam  was  confined 
exclusively  to  the  hemispherical  dome  above  the  fire-box,  the  cubic 
content  of  which  is  rather  less  than  24  cubic  feet.  (23-8565  cubic  feet.) 
Tlie  cubic  content  of  each  cylinder  (13-5x20)  is  1-657  (li)  cubic  feet, 
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and,  as  two  cylinders  are  drawn  at  once,  the  ratio  of  the  cylindrical 
content  is  as  3-314  to  24,  or  more  than  one-eighth.  When  the  water- 
level  is  at  the  upper  gauge^cock,  the  steam  room  is  nine  cubic  feet,  and 
the  ratio  about  one-third.  Now,  the  most  recent  (and  apparently  the 
best)  authority  upon  the  high  pressure  engine  declares,  after  nearly  30 
years  of  practical  experience,  that  ^  the  steam  space  should  be  at  a 
minimum  iSO  times  as  great  as  the  space  to  be  filled  with  steam  in  the 
cylinder.  If  it  can  be  made  greater,  consistently  with  the  other  ar- 
rangenients  of  the  boiler,  so  much  the  better."^  This  is,  of  course, 
inapplicable  in  locomotive  engines. 

The  reason,  therefore,  that  these  engines  will  throw  water  from  the 
safety-valve,  and  from  the  gauge-cocks,  when  the  actual  water-level- 
is  dangerously  low — and  that,  in  the  words  of  Mr.  Kirk,  they  are  tick- 
lish in  carrying  their  water,  must  he  evident.  The  foaming  in  one  of. 
these  engines  must  be  incessant*  and  the  danger  of  priming  very  great. 
The  gauge-cocks,  which,  under  the  most  favorable  circumstances,  are 
but  indifferent  indicators  of  the  water-level,  become,  in  this  case,  use- 
less, and  the  engine  driver  must  rely  upon  his  experience  of  the  en- 
gine and  trust  to  incessant  watchfulness  alone,  if  he  would  avoid  an 
accident. 

A  very  remarkable  fact  about  this  explosion  is,  that  the  steam  pipe 
passing  through  the  upper  part  of  the  boiler,  from  the  throttle  valire 
to  the  cylinders,  was  collapsed  and  unbroken,  as  is  well  seen  in  the 
accompanying  Daguerreotype  portrait  of  the  engine,  taken  after  the 
explosion  by  Mr.  David  Monday,  of  Reading,  and  kindly  lent  by  him 
to  the  committee.  It  is,  indeed,  possible  that  this  may  have  been  pro- 
duced, during  the  explosion,  by  the  sudden  bending  upwards  of  the 
tnbe,  otherwise  it  would  seem  to  indicate  that  the  engine  was  throttled 
at  the  time  of  the  explosion;  an  expedient  which  may  have  been  re- 
sorted to  for  the  purpose  of  avoiding  the  dampness  of  the  steam,  or  to 
check  the  speed  of  the  engine ;  but  the  fearful  danger  of  which  will 
be  seen  when  it  is  considered  that,  if  the  steam  was  shut  off  but  one- 
fourth,  (the  water  being  above  the  lower  gauge-cock,)  the  pressure  in 
the  boiler  would  double  itself  in  about  one  minute. 

It  seems  useless  to  speculate  upon  the  immediate  cause  of  this  ter- 
rible accident,  since  the  death  of  all  upon  the  engine  has  removed  the 
direct  testimony  of  the  circumstances  under  which  it  occurred,  except 
thatof  the  watchman  before  referred  to.  From  his  evidence,  how* 
ever,  it  appears  that  the  engine  was  tmder  a  very  unusually  heavy 
pressure  of  steam,  and  scarcely  less  certain  that  the  safety  valve  was 
(accidentally  or  otherwise)  fastened  down.t  Mr.  Nicolls  and  Mr. 
Kirk  both  testify  to  the  competency  of  the  engine  driver,  who  was  iu 
charge,  and  every  one  bears  witness  to  his  character  for  sobriety. 
That  he  may  have  been  deceived  as  to  the  height  of  water  in  the  boiler 
is  possible  from  the  character  of  the  engine,  although  it  is  difficult  to 
imagine  how  an  experienced  hand  could  have  neglected  the  indica* 

*  AlbaD,  OB  the  high  pressure  steam  engine,  p.  90. 

f  After  having  his  attention  repeatedljr  called  to  the  importance  of  this  part  of 
his  testimony,  he  still  confidently  asserted  that  no  sttam  was  escaping  from  the 
valve  at  the  tiow  the  engine  passed  him. 
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tions  given  by  the  increased  pressure,  as  shewn  by  the  rapid  running 
of  the  train  and  the  sharpness  of  the  exhaust 

Dr.  Alban,  in  his  recent  treatise  upon  the  high  pressure  engine^  be- 
fore referred  to,  mentions  a  rumbling  noise  as  oflen  preceding  explo- 
sions, and  auributes  it  to  the  sudden  loosening  of  the  scale  upon  the 
boiler,  and  the  increased  access  of  water  to  unduly  heated  metal  thus 
produced;  (p.  18.)  But  the  scale  upon  the  tubes  of  the  Neversink 
was  not  thick  enough  to  produce  any  effect  of  this  kind,  nor  does  it 
appear  to  have  been  loosened  to  any  extent.  It  seems,  iherefore, 
more  probable  to  the  committee  that  the  roaring  noise  referred  to  by 
the  watchman  as  preceding  the  explosion,  may  have  been  caused  by 
the  starting  of  one  or  more  of  the  tubes  at  the  forward  end,  and  the 
consequent  escape  of  the  steam  into  the  smoke-box^  the  sudden  dimi- 
nution of  pressure  consequent  upon  which,  would  cause  the  rise  of 
water  in  foam  over  the  heated  tubes,  and  thus  almost  instantaneously 
produce  a  pressure  which  no  locomotive  boiler  could  withstand.* 

Upon  the  whole  then,  it  appears  probable  to  the  committee  that  the 
explosion  of  the  Neversink  occurred  in  this  way: — 

That  the  engine  was  running  under  a  heavy  pressure  of  steam,  and 
that,  owing  to  the  defective  indications  of  the  gauge-cocks,  the  water 
in  the  boilers  was  permitted  to  get  below  the  upper  tubes,  which  thus 
became  unduly  heated;  that  the  rapidly  increasing  pressure  (assisted, 
perhaps,  by  an  injudicious  partial  closing  of  the  throttle  valve)  caused 
the  starting  of  one  or  more  of  the  tubes  from  the  forward  tube-sheet, 
and  this  sudden  relief  of  the  pressure  caused  a  foaming  in  the  boiler, 
by  which  the  water  was  thrown  over  the  heaited  tubes,  and  being  thus 
rapidly  evaporated,  caused  an  instantaneous  increase  of  tension,  which 
the  additional  openings  were  incompetent  to  relieve,  and  thus  produced 
the  rupture  of  the  outer  shell  of  the  boiler.  This,  however,  is  intended 
only  as  a  plausible  suggestion,  and  by  no  means  as  a  confident  affirma- 
tion of  the  cause  of  the  explosion. 

But  whatever  hypothesis  may  be  adopted  to  explain  this  unfortu- 
nate accident,  its  investigation  has  forcibly  called  the  attention  of  the 
committee  to  several  matters  which  they  believe  to  t>e  of  sufficient 
practical  importance  to  deserve  the  attention  of  the  Institute. 

FirsL  The  necessity  of  providing  all  steam  engines  with  a  second 
safety-valve,  of  large  dimensions,  regulated  to  the  maximum  pressure 
which  the  engine  is  intended  to  bear,  and  placed  beyond  the  control 
of  the  engine-man.  It  is  true  that  this  will  entail  upon  the  owners 
the  trouble  of  frequent  examination  to  maintain  the  efficiency  of  such 

*  The  boiler  of  the  Neversiok  being  of  wvought  iron,  one-foitrth  of  an  inch  thick, 
(at  roinimum,)  and  41  i  inches  in  cfiametery  would^  according  to  Oliver  Evans' 
rule,  (Yoang  Steam  Engineers'  Guide,  p.  23,)  sustain  a  pressure  of  51*4  atoios. 

The  for^tiulaispi-Hl/: 
d 

Where  p  «» the  bursting  pressure/  «  ss  a  constant  depending  upon  the  tenacity  of 
iron,**,  according  to  Evans,  6400.  t  » thickness  of  iron  in  tenths  of  an  inch, 
it  iK  diameter,  in  mehes. 

12800  X  2-6      wi  Ik-       ei  J    .         u 
— j^2 ""  ^^  ^^' ""  ^^'^  atmospheres. 
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a  valve,  but  this  trouble  will  be  more  than  compensated  by  the  in- 
creased safety  which  will  be  procured  by  its  use. 

Secondly.  The  uncertainty  of  the  ordinary  gauge-cocks,  as  indicators 
of  the  water-level  under  the  most  favorable  circumstanceS|and  the  de- 
ceptive character  of  their  indications  upon  the  modern  locomotive 
engines,  where  the  amount  of  work  to  be  done  and  the  restricted  space 
which  can  be  allowed  to  the  boiler,  necessarily  confines  the  water  and 
steam  room,  and  renders  the  evaporation  more  tumultuous  than  in  the 
larger  boilers  of  stationary  engines. 

The  incompetency  of  the  gauge  cocks  to  indicate  the  true  water- 
level,  especially  under  high  pressures,  is  admitted  by  most  writers 
upon  the  steam  engine,  (Pole, on  the  Cornish  engine,  pp.  61, 108,  note; 
Albau,  on  the  high  pressure  steam  engine,  p.  Ill,)  and  is  noticed  in 
the  report  of  the  Franklin  Institute  Committee  on  Explosions,  (Jour- 
nal, vols,  xvii.,  p.  6,  et  seq.;  xviii.,  p.  295,)  who  recommend  the  glass 
tube  water-gauge,  in  which  recommendation  the  present  committee 
cordially  join,  believing  that  there  are  no  objections  to  its  use  which 
cannot  be  easily  overcome. 

The  committee  have  also  seen  in  operation  a  new  and  simple  in- 
strument for  indicating  the  true  water-level,  patented  by  Messrs. 
Worthington  &  Baker,  and  described  at  large  in  the  Farmer  and  M e« 
chanic,  March  4th,  1847.  How  far  this  may  be  applicable  to  th& 
locomotive  engine,  practical  experience  alone  can  determine;  but  th& 
committee  recommend  it  to  the  notice  of  locomotive  builders.  It  may 
be  seen  upon  the  boiler  at  the  works  of  Messrs.  Merrick  and  Towne. 

Thirdly.  The  committee  would  suggest  the  inquiry  whether  it  is 
not  feasible  and  advisable  so  to  construct  the  locomotive  engine  that 
explosions,  if  they  occur  at  all,  shall  take  place  in  such  a  manner  as  to 
be  less  destructive  to  human  life  than  they  at  present  are.  One  of  the 
great  recommendations  of  the  tubular  boiler,  when  first  introduced  into 
use,  was  this  very  diminished  liability  to  do  injury,  by  allowing  a  tu- 
bular flue,  of  comparatively  small  size,  to  collapse,  in  place  of  the 
large  cylinders,  by  which  the  boiler  was  at  once  emptied  of  its  con- 
tents. 

The  perfect  condition  of  the  nre-box  of  the  Neversink  showed  the 
committee  how.  well  the  Superintendent  of  the  Reading  Railroad  has 
guarded  against  the  determining  cause  of  the  explosion  of  the  Rich- 
mond, and  the  committee  would  earnestly  recommend  to  him,  and  the 
ingenious  mechanics  with  whom  he  has  surrounded  himself,  as  well 
as  to  our  locomotive  builders  generally,  to  devote  their  attention  to 
this  matter  of  contriving  some  means  by  which  the  accidental  explo- 
sions of  these  indispensable  but  dangerous  machines  may  be  rendered 
less  destructive  to  those  who  are  in  charge  of  them. 

By  order  of  the  Committee, 

William  Hamilton,  Actuary. 
Philadelphia  J  March  11,  1847. 
Vol.  XIII,  3jtB  3ibti«.-No.  5.-Mat,  1847.  29 
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Remarks  respecting  the  Copper  District  of  Lake  Superior,  made  at 
the  Monthly  Meeting  of  the  Franklin  Institute ,  March  18/A,  1847. 
By  Dr.  William  Pbttit. 

The  subject  of  mining  for  copper  has  been  interesting  the  public 
mind  for  several  years. 

The  scene  of  the  chief  mining  adventure  in  search  of  this  metal  is 
in  the  vicinity  of  Lake  Superior,  in  a  border  territory  assigned  by  tlie 
United  States  to  the  State  of  Michigan  in  the  settlement  of  the  Toledo 
war  question  with  Ohio. 

The  first  government  surveys  of  that  region  of  country  took  place 
during  the  summer  of  1845,  whilst  I  was  residing  there.  The  survey 
was  conducted  by  the  late  lamented  Dr.  Houghton,  who,  with  a  lineal 
sectional  survey  for  the  United  States,  combined  a  strict  geological 
examination,  and  barometrical  admeasurement  of  altitudes,  attended 
with  great  labor,  for  the  benefit  of  science  alone.  He  penetrated  the 
forests,  and  coasted  the  waters  of  the  great  lake  in  his  frail  shallop 
many  thousands  of  miles,  in  the  pursuit  of  his  interesting  object ;  mani- 
festing an  untiring  industry,  and  encountering  hardships  that  have 
seldom  been  equalled.  Unfortunately,  in  the  midst  of  his  work,  be 
fell  a  victim  to  undue  temerity  in  attempting  a  night  transit,  in  his 
little  boat,  in  the  face  of  an  impending  storm. 

The  treaty  with  the  Chippewa  Indians  had  been  concluded  in  1842, 
for  this  territory.  And  about  the  same  time  attention  was  directed 
thither,  with  a  view  of  exploring  the  country  for  copper.  Accord- 
ingly^  in  1843,  the  Secretary  of  War  granted  certain  «<  permits"  to 
individuals,  or  companies,  to  examine  certain  tracts  therein  specified; 
and,  if  discoveries  should  render  it  desirable,  the  '^permittees"  were  to 
have  ^Meases,"  respectively,  for  the  tracts  permitted  to  be  explored. 
The  <Meases"  were  to  run  three  years,  and  were  renewable  three  times. 
The  term  of  tenure,  therefore,  was  one  year  for  the  ^'permit,"  and  nine 
years  for  the  "leases,"  in  all  ten  years.  Pre-emption  was  expected  to 
follow.  Accordingly  an  Act  of  Congress  was  passed  at  the  late  ses- 
sion to  sell  to  occupants,  at  82*50  per  acre,  the  extent  of  their  <<per. 
mitted"  tracts.  Other  lands  to  the  highest  bidder ;  provided,  the 
minimum  price  shall  be  $5-00  per  acre. 

The  mineral  land  district  was  defined  to  extend  westward,  from 
Chocolate  river  on  the  east,  to  the  Apostles'  islands.  Under  the  pre- 
sent law  of  Congress,  however,  I  suppose  that  it  will  include  the  en- 
tire addition  to  the  State  of  Michigan,  from  St.  Mary's  river  on  the 
east,  some  three  hundred  miles  westward,  to  the  State  line,  at  the 
Montreal  and  Menominee  rivers. 

I  can,  on  this  occasion,  speak  only  of  the  promontory  called  «<Point 
Keirenaw,"  (or  "Kewcrwenon,")  which,  from  its  base  at  the  main 
land,  across  from  L£  Anse  (bay)  to  Elm  river,  extends  some  seventy 
miles  northward,  into  the  lake,  terminating  in  what  is  called  "  iho 
Point;"  (of  Point  Kewawenon.)  A  narrow  strait  occurs  here,  and 
Manitou  island  completes  the  rocky  extension.  A  glance  at  the  map 
(plate  iii.)  will  illustrate  my  description. 
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A  large  portion  of  Kewawenon  point  is  nearly  separated  from  the 
main  land  by  <<  Portage  lake.''  A  narrow  isthmus,  however,  unites 
them.  The  path  across  this  isthmus,  three-fourths  of  a  mile,  is  called 
(he  <<  Portage."  The  Indian  and  French  voyageurs  not  unfrequently 
shoulder  their  bark  canoes  and  carry  them  across,  in  going  and  re- 
turning, in  their  annual  visits  to  La  Pointe,  fromSaut  de  Ste  Marie 
and  hk  Anse.  La  Pointe,  on  Madaline  island,  (one  of  the  Apostles' 
group,)  is  the  place  of  paying  the  annuity.  The  <<  payment"  is  the 
scene  of  a  great  gathering  of  Indians,  half  breeds,  and  traders. 

On  this  almost  island  point  (Kewawenon)  I  resided  with  my  family 
from  the  4th  month,  (April,)  1845,  until  the  6th  month,  (June,)  1846. 
The  climate  is  exceedingly  salubrious  and  restorative  to  invalids.  I 
know  of  no  spot  on  the  globe  to  which  I  would  sooner  recommend  the 
impaired  constitution  to  go  with  prospect  of  relief.  Not  only  for  a  few 
weeks,  or  months,  would  it  be  profitable;  but,  in  chronic  cases,  even  a 
year,  or  more,  spent  in  the  bracing  climate  of  Point  Kewawenon,  in 
Lake  Superior,  would  be  a  safe  course.  Of  the  seventy  persons  under 
my  charge  during  the  time  that  I  resided  there,  one  was  seldom  heard 
to  cou^h. .   The  sickly  recruited  and  the  feeble  grew  strong. 

In  a  word,  let  me  say  to  invalids  and  the  wearied  with  city  life, 
that  a  period  of  six  weeks,  or  two  months,  spent  in  making  the  trip 
and  residing  there,  is,  in  my  estimation,  worth  a  dozen  Cape  May  or 
Nahant  visits. 

.  Point  Kewawenon  being  nearly  surrounded  by  water  may,  perhaps, 
be  the  cause  of  the  favorable  temperature.  The  depth  of  lake  Supe- 
rior is  such  as  to  prevent  its  closing  with  ice,  and  the  warmer  water 
rising  from  beneath  to  the  surface,  and  giving  out  a  portion  of  its  ca- 
loric, tends  to  preserve  a  uniform  mild  atmosphere  in  winter,  with  rare 
exceptions  of  a  few  days  at  a  time;  when  a  continuous  norther  of 
great  severity  reduces  the  mercury  to  zero.  On  one  occasion,  it  fell 
lo  6  or  8  degrees  below,  for  a  few  hours.  The  average  temperature 
of  the  1st  month,  (January,)  1846,  was  about  20^  Fahrenheit.  It 
was  sometimes  as  moderate  as  40^.  This,  I  believe,  in  latitude  47)  N., 
is  remarkable  for  the  western  hemisphere.  A  depth  of  from  16  to  20 
feet  of  snow  fell  during  the  five  months  of  winter,  but  (as  the  earth  never 
freezes)  it  seldom  attained  a  depth  of  more  than  from  three  to  five 
feet.     It  is  also  worthy  of  remark  that  it  seldom  rains  there  in  winter. 

It  will  be  proper  to  introduce  the  subject  of  copper  mining  with 
stating  some  of  the  prominent  features  of  the  rock  formation  on  Point 
Kewawenon  as  it  strikes  the  eye ;  with  little  pretension,  by  the  way, 
to  geological  technicalities.  This  deficiency,  however,  is  the  less  to 
be  regretted,  as  it  is  your  good  fortune  to  be  able  to  command,  I  doubt 
not,  if  you  desire  it,  in  a  scientific  and  satisfactory  way,  the  history  of 
this  interesting  section  of  country,  from  the  lips,  or  the  pen,  of  your 
own  able  State  geologist.  Professor  Rogers,  whom  I  had  the  happiness 
to  meet  in  the  Lake  Superior  mineral  district. 

Three  leading  divisions  of  the  surface  formation  may  be  noticed 
Firsif  The  highest  mountain  ranges,  varying  from  one  to  three  miles 
from  the  coast,are  of  <<  trap"  rock:  compact  greenstone  at  the  summits; 
and  amygdaloidal,  or  cellular,  at  greater  depths  from  the  mountain 
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tops.  This  may  be  denominated  the  '^primitive  rock,"  and  the  only- 
reliable  matrix  for  melals.  Second^  The  (old  red)  sandstone,  lapping 
on  to  the  declivities  of  the  primitive  trap  range.  The  veins  of  spar 
(carbonate  of  lime,  and  quartz,  sometimes  laumonite,  datholite,  or 
analcy  me)  which  usually  accompany  the  "lodes"  of  metal,  strike  feebly 
through  these  sandstone'  strata,  and  afford  no  reliance  for  a  workable 
((lode"  of  metal.  The  outcrop  of  this  division  is  usually  narrow.  It 
preserves  the  same  dip,  of  course,  as  the  sides  of  the  trap  uplift, 
upon  which  it  rests.  Thirds  The  «'  conglomerate'^  rock,  {or pudding 
stone.)  This  is  a  sedimentary  rock,  formed  of  pebbles  and  larger 
boulders,  evidently  rounded  by  attrition  upon  ono  another  from  the 
action  of  water;  in  which  element  they  have  once  been  carried  back 
and  forth  upon  the  bottom  of  the  deep.  These  pebbles  are  of  every 
variety  of  rock,  and  are  now  firmly  cemented  together  with  lime  and 
the  sand-like  debris  of  former  rocks.  These  boulders  will  generally, 
in  breaking  the  conglomerate,  part  in  twain,  rather  than  at  the  line  of 
union. 

Mountains  many  hundred  feet  high  are  found  on  the  Point,  of  this 
material;  and  it,  too,  preserves  a  regular  dip— often  overlying  the 
^'mother  trap,"  or  primitive  rock,  of  which  I  have  spoken.  Some- 
times the  sandstone  intervenes,  as  before  adverted  to.  The  out- 
crop  of  this  formation  along  shore  is  very  extensive.  It  is  exceedingly 
hard,  and  difficult  to  quarry.  The  layers  of  conglomerate,  of  old 
red  sandstone,  and  the  « dykes"  of  trap  and  altered  sandstone  fre- 
quently alternate ;  but  when  we  reach  the  main  trap  range,  this  prim- 
itive material  prevails,  and  alternation  ceases.  The  veins  of  spar  are 
exceedingly  bold  and  well  defined  in  the  conglomerate,  and  carry 
large  masses  of  metal  occasionally,  both  in  the  native  state  and  in  the 
ores;  but  the  lodes  in  this  material  have,  thus  far,  proved  only 
"bunchy"  and  uncertain. 

As  the  primitive  formation,  though  occasionally  granite,  is,  for  the 
most  part,  "trap," — so  called  from  the  steppes  of  the  Alps,  it  having 
a  step-like  surface  fracture  at  the  outcrop — it  may  be  proper  to  say  a 
few  wordrt  descriptive  of  it. 

Trap  rock  is  apparently  a  lava  production ;  the  result  of  volcanic 
fusion  of  different  sorts  of  minerals  into  one  mass.  By  the  presence 
of  water,  perhaps,  during  the  hot  state,  singular  crystallizations  occur 
throughout. 

While  on  the  subject,  we  may  properly  consider  this  species  of  rock 
under  two  heads,  viz:  the  "greenstone"  trap,  which  is  compact; 
showing  fewer  marks  of  the  action  of  water  while  cooling.  This  de- 
scription of  stone  forms  the  ft//7erstructure  of  the  trap  range,  and  va- 
ries from  a  few  feet  to  one  hundred  feet,  or  more,  in  depth.  And, 
secondly,  "amygdaloidal"  trap,  which  forms  the  *t/&itructure  of  these 
mountains,  is  of  an  open  texture,  abounding  in  cells;  some  empty, 
others  filled  with  different  substances.  It  happens,  in  the  same  piece 
of  this  description  of  rock,  that  we  find  some  of  the  cells  filled  with  a 
soft  green  substance  called  "chlorit;"  others,  with  agate  or  carnelian; 
and  others  again,  with  copper  or  silver.  The  almond  shape  of  these 
cavities,  and  of  the  substances  filling  them,  gives  name  to  the  rock, 
(amygdaloid.) 
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From  the  abrasion  of  the  rocky  shore,  these  almond  shape  nodules  of 
hard  material,  that  formerly  filled  the  cells,  are  picked  up  in  abun- 
dance by  visiters, — the  softer  substance  of  the  rock  having  been  pul- 
verized to  sand. 

Thero  is,  on  the  coast,  some  18  miles  west  of  the  extreme  point,  a 
harbor,  where  agate  and  carneiian,  a  lew  years  since,  were  so  plenti- 
ful, from  this  destruction  of  the  cellular  rock  by  abrasion,  that  it  ob- 
tained the  name  of  Agate  harbor.  This  harbor  became  the  scene  of 
fashionable  excursions  for  the  officers  and  ladies  of  the  garrison,  nine 
miles  below: — (Fort  Wilkins,  a  military  post,  erected  at  Copper  harbor 
in  1844-5.)  They  would  go  up  in  their  open  Mackinac  boats,  spend 
a  day  in  gatheiing  these  crystalline  gems  along  the  beach,  and,  if  over- 
taken by  stormy  weather,  they  were  prepared  to  encamp  out  in  tents 
until  the  return  of  a  calm  sea.  I  iiad  an  agreeable  visit  of  the  kind, 
with  the  gentlemanly  commandant,  Capt.  Clary,  and  suite,  in  the  spring 
of  1845. 

Smoothly  polished  lumps,  or  boulders,  of  metal,  have  also  been 
picked  up  frequently  on  the  coast  of  Lake  Superior :  and,  indeed,  to 
the  frequency  of  finding  native  metal  along  the  shore,  may  be  traced 
the  origin,  in  part,  of  the  present  mining  movement  there.  The  find- 
ing, on  the  Ontanagon  river,  a  boulder  of  native  copper  weighing  3700 
pounds,  and  transferring  it  to  Washington  city,  in  1843,  likewise  led 
to  inquiry  concerning  that  country ;  but,  perhaps,  more  than  all,  the 
celebrated  *<  green  rock''  of  <<  voyageurs,"  (as  the  French  and  Indian 
boatmen  are  called,)  which  stood  out  of  the  water  several  feet  at  the 
lower  entrance  to  Copper  harbor,  attracting  the  attention  of  the  scien- 
tific, became  the  subject  of  analyses,  and  proved  to  be  silicious  oxide 
and  carbonate  of  copper,  rich  in  metal. 

While  tracing  back  towards  the  mountain  the  marks  of  the  vein  (or 
« lode")  of  calcareous  spar,  in  which  this  green  rock  showed  itself,  a 
rich  deposit  of  the  black  oxide  of  copper  was  found  (by  accident)  near 
the  garrison  buildings  at  Fort  Wilkins,  which,  upon  survey,  proved 
to  be  a  continuation  of  the  same  <<lode,"  though  three-fourths  of  a 
mile  further  inland,  from  the  site  of  the  green  rock  in  the  margin  of 
the  lake. 

Forty  thousand  pounds  of  this  ore  were  shipped  to  Boston  and 
yielded  about  67  per  cent,  of  pure  metal.  Nearly  thirty  thousand 
pounds  of  the  ore  ofless  value  were  mined  at  the  same  time. 

This  lode  was  fouhd  and  worked  in  the  conglomerate  rock,  and 
could  not  be  relied  on  for  regularity  of  yield,  until  we  should  pene- 
trate the  primitive  formation  below.  Shafts  were  sunk,  and  the 
depth  of  125  feet  attained,  but  no  signs  of  reaching  the  trap  basin,  in 
which  this  conglomerate  sediment  rested,  having  appeared,  and  the 
necessity  occurring  of  erecting  expensive  pumping  and  hoisting  appa- 
ratus, if  prosecuted  further,  the  Company  were  iuduced  to  retreat  for 
further  explorations  to  the  range  of  trap  hills  from  two  to  three  miles 
from  the  coast. 

In  this  formation,  discoveries  of  a  more  satisfactory  nature  w«re 
soon  made:  especially  on  a  leased  tract  (<<No.  5"  at  U.  S.  Ord.  Office) 
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about  25  miles  further  westward,  the  somewhat  noted  <<  Cliff  mine" 
was  found. 

The  specimens  which  are  before  you  as  well  as  many  others  that 
may  be  seen  by  the  curious  in  these  matters  at  my  rooms,  188  Ches- 
nut  street,  are  from  various  mines,  many  miles  apart,  and  mostly  situ- 
ated in  the  trap  range  spoken  of. 

The  ('liff  mine  presents  the  extraordinary  phenomenon  of  having 
produced  a  single  mass  of  copper  of,  perhaps,  80  per  cent,  value,  50 
feet  in  length,  six  feet  deep,  and  an  estimated  average  of  six  inches  in 
thickness !  How  much  larger  the  continuous  piece  of  copper  was  is 
not  known,  as,  after  drifting  along  side  of  it  into  the  Cliff  mountain,  it 
was  chiefly  cut  away  in  parcels,  and  removed  by  cold  chisels,  wedges, 
sledges,  and  blasting;  until,  at  length,  being  reduced  to  such  dimen- 
sions, that  the  pieces  were  removable  from  the  drift  by  the  attachment 
of  tackles  and  oxen.  This  was  taken  from  the  mine  since  the  close  of 
navigation  last  fall. 

It  is  reckoned,  besides  the  numerous  masses  of  nearly  pure  metal 
that  have  from  time  to  time  been  found  in  this  mine,  that  several  thou- 
sand tons  of  rock,  containing  from  6  to  25  per  cent,  of  copper,  are  al- 
ready mined  at  the  Cliff  mine,  and  ready  for  machinery  to  separate 
the  metal. 

Machinery  for  separating  the  metal  from  the  rock,  together  with  the 
necessary  steam  power,  was  sent  out  last  fall,  and  has  been  in  process 
of  erection  during  the  present  winter.  Operations  therewith  were  to 
be  commenced  by  the  15th  ultimo. 

One  hundred  men  are  employed  already  at  the  Cliff  mine,  and  if 
no  unforeseen  mishap  occur,  way  will  soon  be  opened  for  several 
hundred  more. 

The  peculiar  situation  of  this  lode  renders  it  practicable  to  drain 
the  mine  for  some  240  feet  in  depth,  and  an  expensive  adit,  or  drain, 
is  already  cut  from  the  level,  240  feet  from  the  top  of  the  mountain, 
out  through  the  rock  and  earth  to  the  west  branch  of  Blagle  river, 
which  drains  (he  valley. 

A  trial  shaft  has  been  sunk  in  the  rock  60  feet  below  the  adit  level, 
say,  in  all,  300  feet  from  the  top,  and  the  quality  and  quantity  of  metal 
in  the  lode  does  not  at  all  diminish. 

The  lode  is  not  horizontal,  as  most  Pennsylvania  coal  and  iron  ore 
veins  are,  but  vertical.  So  are  most,  or  all,  the  veins,  or  lodes,  found 
on  Lake  Superior,  and  the  direction  N.  28^  E.,  is  nearly  at  right  angles 
with  the  strata  of  rocks  and  with  the  mountain  ranges  of  primitive 
trap  formation.  The  Cliff  lode  varies  from  five  feet  wide  to  two  feet, 
and  in  some  places  extending  to  a  much  greater  width,  carrying 
metal,  and  4  to  18  inches  of  this  very  rich  metal. 

On  the  same  leasehold,  (No.  5,)  several  other  lodes  have  been  dis- 
covered. I  saw  a  lump  or  mass  of  copper,  nearly  pure,  quarried  from 
one  of  the  new  diggings,  weighing  about  200  pounds;  and  from  ano- 
ther opening,  a  piece  was  taken  of  some  40  pounds.  But  neither  of 
the  new  "prospects"  compares  favorably  with  the  main  Cliff  mine. 

A  number  of  remarkable  shots  of  pure  silver  have  been  struck  in 
working  the  Cliff  lode,  varying  from  several  pounds  to  slight  traces, 
and  more  or  less  silver  occurs  throughout  the  product  of  this  mine; 
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animating  the  adventurers  with  the  probability  that,  while  they  con- 
tinue to  work  for  the  copper,  a  rich  deposit  of  silver,  of  great  value, 
fway  yet  be  found. 

Three  miles  from  the  Cliff  location,  in  descending  Eagle  river,  on 
lease  No.  2,  many  points  of  silver  have  been  found  with  the  copper, 
and  a  singular  boulder  of  silver,quite  pure,  weighingseven  pounds,  was 
mined  there.  This  beautiful  specimen  fell  under  my  own  observa- 
tion. 

They  have  erected  machinery,  propelled  by  water,  at  this  place,  to 
separate  the  metal  from  the  rock. 

Opposite  Sand  bay,  at  the  Copper  Falls  mine,  I  descended  a  shaft 
some  40  feet,  to  examine  a  mass  of  copper  found  in  the  lode.  I  should, 
from  the  measurement  made  when  I  saw  it,  say  that  8  to  10  tons  were 
uncovered,  and  the  full  extent  was  not  then  ascertained.  A  consid- 
erable sprinkling  of  silver  was  found  with  the  copper  at  this  mine  also. 

At  Eagle  harbor,  12  miles  eastward  from  the  Cliff,  a  large  mass  of 
copper  in  a  lode  of  laumonite  spar  was  in  process  of  excavation  when 
I  left.  This  discovery,  like  the  one  at  Copper  harbor,  occurred  in  an 
unfavorable  formation.  It  was,  here,  of  a  trappean  character;  but 
only  a  narrow  outcrop,  showing  it  to  be  but  a  dyke  of  trap,  shot  up 
between  strata  of  conglomerate  and  altered  sand  stone,  and  giving 
slight  hope  of  permanence. 

By  tracing  the  lode  back,  however,  to  the  mountain,  the  discovery 
may,  it  is  hoped,  be  renewed  in  the  primitive  range  of  mother  trap. 

At  Grand  Marais,  and  at  Lac  Labelle  and  vicinity,  interesting  dis- 
coveries have  been  made.     Also  at  the  North-west  and  Suffolk  mines. 

At  Agate  harbor,  and  the  diggings  between  that  point  and  Copper 
harbor,  promising  mines  were  found  of  sulphuret  and  native  copper. 
A  single  piece  \vas  sent  to  Boston  from  lease  No.  15,  weighing  about 
700  pounds,  which  now  lies  in  the  Exchange  there.  But  these  mines 
were  found  in  conglomerate  rock  also,  and,  of  course,  little  confi- 
dence could  be  placed  in  their  durability,  unless  machinery,  at  great 
expense,  were  provided,  to  enable  the  ad  venturers  to  pierce  the  primi- 
tive rock  below  at  an  unknown  and,  perhaps,  a  great  depth. 

On  the  southern  border  of  lease  No.  4,  (at  Copper  harbor,)  2§ 
miles  from  the  coast,  an  exploring  party,  after  abandoning  the  lode  at 
the  fort,  have  discovered,  in  the  lofty  trap  hills,  what  is  reported  a 
good  workable  lode. 

Also,  still  nearer  the  extremity  of  Point  Kewawenon,  other  lodes 
are  reported  to  have  been  recently  found,  on  different  tracts,  by  the 
respective  companies  who  are  exploring  them. 

On  Torch  lake,  (a  branch  of  Portage  lake,)  15  miles  westward  from 
the  Cliff  mine,  and  at  several  points  between  the  Cliff  and  Torch 
lake,  discoveries  have  been  made:  at  the  North  American,  adjacent 
to  the  Cliff;  at  the  Albion  and  Trap  rock  river  locations,  in  particular, 
well  defined  lodes,  carrying  metal,  have  been  discovered,  and  will 
doubtless  be  worked. 

I  may,  before  leaving  the  subject,  advert  to  the  new  movements 
making  further  west,  on  Elm  river;  on  the  Ontanagon  river;  in 
the  Porcupine  mountains;  and  also  on  Isle  Royale.  It  is  said  that 
several  good  mines  are  about  being  opened;  and  the  Ontanagon  dis- 
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tricty  in  particular,  is  named  as  promising  well  to  the  adventurers.  I 
did  not  visit  these  western  localities. 

It  is,  perhaps,  known,  that  the  British  government  have  become  im- 
bued with  the  Lake  Superior  copper  spirit,  and,  desiring  to  have  the 
north  coast  explored,  numerous  grants  have  already  issued  from  the 
crown,  confering  21  years  permits,  to  that  end. 

1  have  a  letter  from  an  intelligent  gentleman  who  was  engaged  to 
inspect  some  localities  on  the  Canada  side.     He  reports  favorably. 

I  have  no  doubt  but  that  there  will  be  an  abundant  supply  of  this 
useful  metal  produced,  in  process  of  time,  for  the  greatly  enlarging 
demands  of  the  American  people,  out  of  our  own  mountains. 

Already,  during  the  course  of  test  experiments  in  Boston,  there  has 
been  produced,  of  the  Cliff  mine  product,  a  superior  article  of  sheath- 
ing copper;  and  a  fine  vessel  has  gone  to  sea  coppered  with  Lake 
Superior  metal. 

The  quantity  of  silver,  inseparable,  by  any  profitable  process,  in 
each  ton  of  the  copper,  is  about  equal  to  from  ^50  to  |I60  value.  It 
is  hoped  and  believed,  by  the  scientific,  that  the  increased  resistance 
to  corrosion  by  the  presence  of  this  amount  of  silver,  will  be  found  to 
enhance  the  value  of  the  sheathing  in  proportion. 

It  may  be  rendering  some  service  to  those  who  may  desire  to  enter 
that  field  of  adventure,  to  state  that  miners  now  esteem  it  folly,  on 
Lake  Superior,  to  attempt  to  find  workable  lodes  of  metal  in  any  other 
formation  than  that  of  the  primitive  trap,  or  the  granitic  uplifL 

There  are  dykes  of  altered  sandstone,  and  even  trap  dykes,  which 
are  shot  up  between  the  strata  of  conglomerate,  that  may  mislead; 
but  the  findings  of  metal  therein,  will  necessarily  prove  bunchy,  and 
of  uncertain  continuance.  [These  dykes  were  illustrated  in  the  lecture 
by  diagrams  on  the  black  board.] 

There  is,  however,  no  necessity  of  searching  in  these,  as  the  pri* 
moidal  trap  range  of  mountains  is  quite  sufficiently  extensive.  It 
continues,  from  Point  Kewawenon,  at  least  300  miles,  to  the  Missis- 
sippi river,  and  occupies,  irregularly,  the  space  corresponding  with 
that  reaching  from  the  St.  Peters  to  the  Chippewa  rivers  where  they 
enter  the  Mississippi.  And  it  is  more  than  probable  that  the  same 
range  continues  and  forms  the  spurs  of  the  Cordilleras,  where  the 
south-eastern  Mexican  mines  are  worked. 

I  would  respectfully  remark,  that  the  stories  of  individual  losses  or 
gains  at  this  business  is  no  sort  of  a  criterion  of  the  probable  result  as 
a  well  defined,  settled  business,  either  as  it  respects  the  public  good, 
or  well  directed  private  adventure. 

If  a  man  makes  a  miss  by  allowing  his  investment  no  ordinary 
chance  of  success,  it  does  not  argue  that  the  country  will  produce  no- 
thing desirable;  neither  does  it  settle  the  question  of  the  claims  of  the 
mining  business  to  patronage  with  the  prospect  of  profit. 

On  the  other  hand,  some  have  made  valuable  discoveries,  and  a 
division  of  the  risks  among  others  has  made  the  discoverer  fortunate, 
without  waiting  the  process  of  returns  from  the  mines. 

I  have  no  doubt  but  that  well  directed  explorations  will  continue  to 
disclose  new  and  valuable  mines,  and  when  the  process  of  working 
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Gothic  Jirchiieciure. 

This  style  of  building  having  of  late  become  very  much  in  vogue 
throughout  the  country,  for  ecclesiastical  structures,  it  becomes  im- 
portant, to  all  who  desire  to  keep  pace  with  the  taste  of  the  age,  to 
make  themselves  acquainted,  at  least,  with  its  general  principles  and 
most  striking  peculiarities.  To  such  of  our  readers  who  may  be  thus 
minded,  we  would  say,  that  they  will  find,  in  the  recent  additions  to 
our  library,  two  very  excellent  little  works  on  the  subject,  that  are 
well  worthy  of  their  perusal  and  study.  One  is  called  <<  Anglican 
Church  Architecture,  by  James  Barr,  Archilect,'*  and  the  other,  "  A 
Manual  of  Gothic  Architecture,  by  F.  A.  Paley,  M.  A." 

Both  of  these  books  are  of  a  particularly  readable  character,  and 
can  scarcely  fail  to  interest  even  those  who  are  uninitiated  into  the  art 
of  which  they  treat,  while,  at  the  same  time,  such  as  are  familiar  with 
the  principles  and  peculiarities  of  medieval  architecture  will  derive 
pleasure  from  their  perusal. 

The  Anglican  Church  Architecture,  as  its  name  indicates,  is  con- 
fined exclusively  to  the  consideration  of  the  ecclesiastical  edifices  of 
England,  and  is  intended  as  an  introduction  to  the  study  of  those  time- 
honored  memorials  of  a  tasteful  and  ingenious  people.  The  several 
periods  of  Anglican  medieval  architecture  are  accurately  described, 
and  illustrated  by  numerous  beautiful  and  spirited  engravings,  and 
the  whole  work  is  one  well  calculated  to  promote  the  diffusion  of  a 
correct  taste  in  the  peculiar  species  of  architecture  of  which  it  treats. 

Mr.  Paley's  work  is  intended  to  conduct  the  reader  through  the 
various  eras  of  gothic  architecture,  showing  the  distinctive  features  of 
each,  and  presenting  an  analysis  of  details  exceedingly  useful  to  the 
student,  and  well  adapted  to  interest  those  who  are  simply  desirous  to 
obtain  a  general  knowledge  of  ecclesiastical  antiquities.  This  work 
is  also  embellished  with  many  spirited  wood  cuts,  by  which  the  de- 
scriptions are  rendered  intelligible  to  all  classes  of  readers. 

We  have  been  induced  to  invite  attention  to  these  works  by  the 
(act  that  gothic  architecture  is  very  far  from  being  welt"  understood 
and  appreciated  by  many  who  attempt  to  use  it,  its  forms  being  often 
employed  in  the  most  incongruous  connexions,  and  without  any  of 
the  spirit  and  beauty  that  will  be  founds  on  close  inspection  and  study, 
to  belong  to  them.  T.  U.  W. 
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Gases  and  Explosions  in  Collieries. 

The  following  interesting  document  is  the  report  of  a  commission 
addressed  by  Lord  Lincoln  to  Sir  H.  De  La  Beche  and  Dr.  Lyon 
Playfair,  for  the  purpose  of  obtaining  information  as  to  the  best  means 
of  preventing,  or  mitigating,  the  fatal  effects  which  are  so  frequently 
the  result  of  the  generation  of  noxious  gases  in  coal  mines : — 

My  Lord, — Having,  in  conformity  with  the  instructions  contained 
in  the  Earl  of  Lincoln's  letter  of  the  27th  of  August,  1845,  directed 
our  attention  to  the  composition  of  the  gases  evolved  from  coal  beds, 
to  the  mode  of  ventilating  collieries,  and  to  the  subject  of  explosions 
in  them  generally,  we  have  the  honor  to  submit  the  following  state- 
ment for  consideration. 

With  respect  to  the  gases  evolved  from  beds  of  coal,  they  may  be 
viewed  as  the  result  of  the  continued  decomposition  of  the  vegetable 
matter  from  which  coal  is  derived,  a  decomposition  which  may  be  re- 
garded as  still  in  progress  under  favorable  conditions.  Omitting  the 
mineral  substances,  which,  when  burnt,  are  known  as  ashes,  coal  is 
essentially  composed  of  carbon,  oxygen,  hydrogen,  and  nitrogen;  and 
the  quality  of  the  coal  depends  upon  the  relative  proportion  of  these 
ingredients.  When  the  proportion  of  the  carbon  to  the  oxygen  and 
hydrogen  does  not  exceed  about  75  per  cent.,  the  coal,  in  common 
terms,  is  called  <<  bituminous,"  when  the  carbon  amounts  to  about  85 
or  90  per  cent.,  it  is  termed  <<  anthracite,"  or  stone  coal :  or,  in  other 
words,  the  most  advanced  state  of  decomposition  of  the  original  ve- 
getable matter  bears  the  latter  name. 

During  the  decomposition  a  portion  of  the  carbon  is  removed  by  its 
union  with  oxygen,  forming  carbonic  acid,  and  another  portion  by 
combining  with  hydrogen,  as  carburetted  hydrogen.  Thus,  by  con- 
tinued decomposition,  the  carbon  gradually  becomes  a  more  important 
constituent  in  the  remaining  part  of  the  original  vegetable  mass.  The 
change  from  bituminous  coal  to  anthracite  can*be  produced  arrificiaU 
ly,  and  in  a  manner  to  illustrate  the  subject  considered  geologically.  * 

Though  carbonic  acid  is,  no  doubt,  found  in  many  of  our  collieries 
in  such  a  manner  as  to  show  it  to  be  derived  not  only  from  the  lights, 
horses,  and  workmen  employed,  but  also  to  be  partly  the  result  of 
the  progressive  decomposition  of  the  coal,  it  is  with  the  carburetted 
hydrogen,  or  firedamp,  as  it  is  termed,  that  the  collier  has  chiefly  to 
conteiKl.  This  comes  upon  liim  in  various  ways.  Some  coals  more 
readily  emit  it  than  others,  and  hence  they  are  locally  termed  fiery 
seams,  beds,  or  veins.  From  some  coals  it  would  appear  to  escape 
more  generally  from  the  mass  of  the  bed  than  from  others,  the  gas 
gradually  accumulating  from  the  discharge  over  a  wide  surface.  Other 
oeds,  again,  are  xAove  fiery  in  the  softer  than  the  harder  portions,  and 
where  joints  or  fissures  are  common.    When  two  or  more  seams  of 

*  Specimens  in  illustration  of  this,  made  by  cokino^  coal  in  a  very  gradual  man- 
ner, are  deposited  in  the  Museum  of  Elcooomic  Geology. 
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coal,  having  different  qualities,  make  up  a  workable  bed,  one  will 
sometimes  be  more  fiery  than  the  other.  Again,  much  depends,  all 
other  circumstances  being  equal,  upon  the  kind  of  roof  or  covering 
rock  of  a  coal-bed.  If  this  be  sufficiently  porous,  as  many  sandstones 
are,  the  conditions  for  the  escape  of  the  firedamp  upwards  through 
superincumbent  rocks  are  more  favorable  than  where  the  roof  is  com- 
posed of  clay  or  argillaceous  shell. 

The  dislocations  of  the  strata,  termed  "faults"  or  "troubles/'  act  fre- 
quently also  as  channels  for  the  passage  of  the  firedamp  into  the  works, 
as  they  conduct  the  gas  from  coal  seams  beneath,  which  may  be  highly 
charged  with  it,  althopgh  the  seam  under  work  may  be  free. 

Although  we  may  regard  a  large  proportion  of  this  gas  as  previous- 
ly formed,  and  ready  to  escape  when  the  necessary  conditions,  such 
as  those  of  colliery  workings,  present  themselves,  we  can  scarcely 
suppose  that  carburetted  hydrogen  is  not  also  formed  during  the  lime 
occupied  by  the  progress  of  the  same  workings,  much  being  evolved 
from  the  older  portions  of  them.  The  manner  in  which  splinters  of 
coal  are  thrown  off  during  the  cutting  of  some  beds  has  led  to  the  hy- 
pothesis that  the  gas  may  be  present  in  a  liquid  state,  produced  by 
condensation,  so  that  when  the  needful  pressure  is  removed  during 
the  progress  of  the  work,  the  sudden  expansion  of  the  firedamp 
from  a  liquid  to  a  gaseous  form  throws  off  the  fragments.  The  force 
also  with  which  the  gas  bursts  suddenly  forth  from  clefts  or  joints  in 
some  beds  of  coal  is  so  considerable  as  to  prove  much  previous  com- 
pression, particularly  when  those  bursts  or  blowers  last  only  for  a 
short  time.  When  they  continue  for  protracted  periods,  wo  may  in- 
fer a  more  constant  supply  from  continued  decomposition  of  the  coal, 
though  the  first  sudden  burst  would  point  to  compression.  It  has 
been  inferred  that  the  small  cavities  in  which  the  fluid  gas  is  confined 
can  be  detected  by  the  microscope  in  some  coals.  It  is  probable  that 
soft  places,  the  sides  of  joints  and  fissures,  and  the  walls  or  faults,  are 
more  favorable  to  the  decomposition  of  the  coal  than  its  more  solid 
portions. 

The  escape  of  firedamp  is  generally  influenced  by  the  barometrical 
state  of  the  atmosphere,  especially  when  much  of  the  gas  has  become 
accumulated  in  the  wastes  or  goafs.  This  is  more  or  less  experienced 
in  all  pits;  but  one  striking  case  was  pointed  out  to  us  by  Mr.  Jobling, 
of  Jarrow  Pit.  In  a  pit  of  which  he  is  the  viewer,  the  gas  issues 
from  cracks  in  the  roof  of  the  seam,  and  in  low  states  of  the  barome- 
ter is  evolved  in  considerable  quantity.  When  the  barometer  is  high, 
instead  of  this  issue  of  gas,  there  is  a  sensible  current  of  air  which 
enters  into  the  cracks.  When  this  inward  current  lakes  place,  the  pit 
is  worked  with  naked  candles;  but  when  the  evolution  of  firedamp 
commences,  Davy's  lamps  are  employed. 

Assailed  in  this  manner  by  a  gas  which,  when  mingled  with  atmos- 
pheric air  in  certain  proportions,  is  highly  explosive,  a  knowledge  of 
its  exact  composition  becomes  a  subject  of  great  importance  to  the 
collier,  since  effective  precautionary  measures,  more  especially  as  re- 
gards the  lights  employed,  must  necessarily  depend  upon  such  know- 
ledge. 
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Dr.  Henry,  Sir  Humphry  Davy^  iu  thiii  country^  and  Bischoflfand 
others  on  the  continent,  have  examined  into  the  nature  of  the  explo- 
sive gases  of  mines,  but  with  results  differing  from  each  other ;  for 
while  the  English  chemists  found  them  to  consist  of  carburetted  hy- 
drogen,  with  little  or  no  admixture,  the  continental  chemists  have 
described  them  as  verycomplexmixturesofolefiant  gas,  carburetted 
hydrogen,  carbonic  oxide,  hydrogen,  nitrogen,  oxygen,  and  carbonic 
acid.  On  such  a  point  ignorance  would  be  culpable ;  and  we  were 
instructed  to  bring  our  knowledge  up  to  the  present  advanced  state 
of  chemical  analysis.  Whilst  we  were  engaged  in  this  research,  Pro- 
fessor Graham  made  a  report  to  the  Chemical  Society  on  the  same 
subject.  The  previous  investigations  of  this  chemist  had  rendered 
him  well  fitted  for  the  task,  and  the  results  of  his  inquiries  (according, 
as  they  do,  with  our  own)  amply  guarantee  that  the  subject,  as  far  as 
relates  to  this  country,  may  now  be  considered  as  decided,  and  show 
that  the  importance  of  an  exact  determination  had  simultaneously 
engaged  the  attention  of  the  public. 

It  is  unnecessary  to  describe  in  detail  the  methods  which  we  pursued 
in  the  analysis ;  it  may  be  sufficient  to  state  that  we  adopted  the 
methods  mentioned  in  a  report  to  the  British  Association  on  the  ana- 
lysis of  gases  by  Professor  Bunsen,  and  one  of  us.  We  may,  there- 
fore, at  once  tabulate  our  results,  merely  stating  that  we  have  devoted 
much  attention  to  this  investigation,  so  as  to  remove  doubt  upon  a 
subject  so  important  to  the  interests  of  the  public.  The  gases  were 
collected  in  various  ways,  some  from  blowers,  others  from  the  freshly 
exposed  surfaces  of  the  coal  while  the  gas  issued  out  with  a  singing 
noise^  others  from  the  explosive  atmosphere  of  pits. 
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The  general  result  of  this  examination  is,  that  the  only  inflamma- 
ole  constituent  present  in  the  explosive  gas  of  collieries  is  carburetted 
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hydrogen  or  firedamp ;  there  is  not  a  trace  of  olefiaut  gas,  and  onlf 
in  one  out  of  the  eight  gases  analyzed  is  there  hydrogen.  It  follows, 
from  the  previous  analyses,  that  the  issue  of  firedamp  into  the  atmos- 
phere of  a  mine  must  deteriorate  tlie  air,  by  adding  an  undue  pro- 
portion of  nitrogen  gas ;  in  one  case  this  gas  amounts  to  21  per  cent. 
During  an  explosion  the  oxygen  necessary  to  the  respiration  of  the 
workers  is  removed  by  uniting  with  the  carbon  of  the  firedamp,  and 
thus  producing  carbonic  acid,  a  gas  most  fatal  to  animal  life.  This 
carbonic  acid,  mixed  with  the  residual  nitrogen  of  the  atmosphere, 
and  that  present  in  the  explosive  gas  itself,  forms  what  is  termed 
after-damp,  which  produces  efiects  more  fatal  even  than  those  arising 
from  the  explosion.  It  often  happens,  that  after  an  explosion  a  suf- 
ficient quantity  of  oxygen  remains  to  support  the  respiration  of  those 
who  survive  its  efiects,  were  it  not  for  the  presence  of  carbonic  acid. 
This  g!\s,  when  present  in  no  greater  proportion  than  one  or  two  per 
cent,  is  capable  of  producing  the  most  injurious  effects.  It  has  there- 
fore been  suggested,  that  cheap  mixtures,  made  of  substances  capable 
of  absorbing  carbonic  acid,  such  as  glauber  salts  and  lime,  would 
prove  useful  to  those  who  try  to  aid  the  sufferers  after  the  explosion. 
Such  a  mixture  placed  in  a  coarse  bag  and  applied  to  the  mouth 
would  effectually  absorb  the  carbonic  acid,  and  prevent  it  exercising 
an  injurious  effect  on  respiration.  Certainly  the  want  of  some  such 
precaution  in  the  case  of  the  Jarrow  explosion  caused  the  death  of  a 
very  meritorious  man,  Jacob  Difty,  the  overman  of  the  pit. 

An  explosion  is,  however,  generally  attended  with  much  more  com- 
plex results  than  those  described  as  attending  the  combustion  of  car* 
Duretted  hydrogen.  The  amount  of  firedamp  which  may  be  first 
Ignited  may  be  trivial,  and  yet  produce  the  most  disastrous  effects. 
From  its  lightness  it  accumulates  at  the  upper  part  of  the  passages, 
and  diffuses  with  considerable  difficulty,  often  acting  as  a  train,  and 
communicating  the  explosion  to  the  pent-up  reservoirs  of  gas  in  the 
goafs.  It  is  thus  that  in  almost  all  accounts  of  explosions  two  are 
generally  described  as  taking  place ;  the  first  local,  and  at  the  seat  of 
the  explosion ;  the  second  more  general,  and  aided  by  an  accumula- 
tion of  foul  gas  in  other  parts  of  the  pit.  In  the  case  of  Jarrow,  the 
heat  attending  the  explosion  was  so  intense  as  to  have  thoroughly 
coked  to  the  depth  of  nearly  one  quarter  of  an  inch  the  coal  lining 

fmrt  of  the  walls  of  one  of  the  passages;  an  effect  which  could  scarce- 
y  be  conceived  without  supposing  that  the  flame  played  for  some 
time  upon  it  with  the  intensity  of  a  blow-pipe  flame.  The  surface 
of  coal  thus  acted  upon  was  so  considerable,  that  the  amount  4>f  ex- 
plosive gases  evolved  during  this  coking  must  have  been  far  from  in- 
significant, and  may  have  aided  the  explosion  itself.  Add  to  this, 
that  the  first  effect  of  the  explosion  is  to  blow  up  and  ignite  the  im- 
mense quantity  of  coal  dust  lying  about  the  pit,  and  not  only  produce 
from  it  an  evolution  of  gas,  but  also  occasion  the  production  of  much 
carbonic  acid.  And  it  cannot  escape  attention  that  the  whole  subject 
becomes  involved  in  much  complexity.  It  is  known  that  a  certain 
mixture  of  air  with  carburetted  hydrogen  prevents  its  accendibility ; 
and,  in  the  case  of  pure  carburetted  hydrogen,  the  proportion  has 
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been  ascertained  to  be  not  less  than  15  times  its  own  bulk.  But  the 
variation  in  composition  of  the  firedamp  of  different  mines,  the  un- 
certain modes  of  its  issue,  and  the  absence  of  any  ready  means  of  as- 
certaining its  quantity,  prevent  any  general  rule  being  given  as  to  the 
amount  of  air  which  should  be  thrown  into  mines  xo  prevent  the  at- 
mosphere ever  attaining  the  explosive  state.  All  this  must  be  deter- 
mined by  practice  to  suit  the  varying  conditions  of  different  mines. 
It  is  certain  that  improvements  might  be  made  on  the  rude  methods 
now  in  use  for  effecting  the  necessary  mixture.  The  firedamp  being, 
from  its  lightness,  at  the  top,  is  not  quickly  influenced  by  the  current 
of  cold  heavy  air  descending  the  downcast  shaft,  and  circulating 
through  the  passages.  It  is  therefore  not  unfrequent  to  see  colliers 
flapping  their  jackets  among  this  light  gas,  so  as  to  dilute  it  with  the 
sufficient  quantity  of  air,  and  thus  disturb  the  train  of  conmiunicating 
gas  which,  in  a  foul  state,  may  connect  two  dangerous  parts  of  a  pit* 
^lechanical  contrivances,  such  as  fanners,  would  more  efficaciously 
produce  the  result  than  the  inefficient  extemporaneous  means  referred 
to;  but,  in  general,  such  arrangements  are  only  necessary  when,  from 
a  defective  ventilation,  the  current  of  air  through  the  pit  is  not  suffi- 
ciently strong. 

Various  artificial  means  have  been  proposed  to  facilitate  the  with- 
drawal of  firedamp  from  a  pit.  Suggestions  have  been  made  to  take 
advantage  of  the  lightness  of  the  gas  by  favoring  its  ascent  to  the 
upper  parts  of  the  pits,  and  drawing  it  off  by  special  air  ways.  Pipes 
let  down  into  the  wastes  have  been  proposed  for  the  same  purpose, 
while  other  suggestions  have  been  made  of  pipes  to  blow  in  air  at  the 
tops  of  the  passages,  so  as  to  cause  the  dilution  of  the  gas. 

We  do  not  stop  to  consider  these  plans,  because,  as  we  have 
already  stated,  the  conditions  under  which  coal  is  worked  are  so  nu- 
merous, that  a  plan  which  might  prove  useful  in  one  pit  would  be 
wholly  inapplicable  and  sometimes  positively  injurious  in  another, 
and  the  legislative  application  of  any  one  plan  might  prove  highly 
prejudicial  to  this  great  branch  of  national  industry. 

In  1835,  a  Select  Committee  of  the  House  of  Commons  Xvas  ap- 
pointed to  inquire  <<into  the  nature,  cause,  and  extent  of  those  lament- 
able catastrophes  from  explosions  which  have  occurred  in  the  mines 
of  Great  Britain,  with  the  view  of  ascertaining  and  suggesting  the 
means  of  preventing  the  recurrence  of  similar  accidents.'^  Numer- 
ous witnesses  were  examined  before  this  Committee,  abody  of  impor- 
tant evidence  collected,  and  a  report  published  in  the  same  year, — ^a 
report  replete  with  valuable  information,  and  to  which  we  would  wish 
to  refer  for  ample  details  connected  with  the  general  mode  of  working 
collieries,  especially  in  the  north  of  England.  The  Committee  ob- 
serve, on  the  subject  of  colliery  explosions,  that  while  the  loss  of  in- 
terrupted trade  by  these  accidents  is  enormous,  <<  it  is  nevertheless 
rather  with  reference  to  the  cause  and  interest  of  humanity  than  in  a 
pecuniary  point  of  view  that  this  inquiry  has  assumed  its  great  impor- 
tance.*'   This  Committee  did  not  recommend  any  remedial  measures. 

The  difficulty  experienced  of  obtaining  accurate  information  respect- 
ing the  number  of  lives  lost  from  colliery  explosions  within  a  limited 
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period  is  nearly  as  great  at  the  present  time  as  it  was  in-  1S35.  And 
U  should  be  borne  in  mind  that  the  number  of  lives  lost  by  the  great 
explosions^  those  which  chiefly  become  known  and  arrest  public  at* 
tention,  by  no  means  affords  a  correct  view  of  the  collective  loss  of 
life  sustained  by  colliery  explosions  generally,  including  the  minor 
accidents  not  commonly  heard  of  beyond  limited  districts;  neither  does 
it  represent  the  injury  sustained  by  these  explosions,  short  of  the  loss 
of  life,  but  from  which  many  persons  are  more  or  less  disabled. 

The  Committee  were  enabled  to  ascertain  that,  during  the  25  years 
preceding  these  inquiries,  2,070  persons  had  perished  from  colliery  ex- 
plosions ;  and  they  considered  this  number  much  underrated.  During 
the  last  10  years  the  rate  of  loss  of  life  from  this  cause  has  certainly 
not  diminished.  The  experience  of  the  past  year  has  shown  that 
considei^ably  more  than  100  persons  have  been  known  to  have  thus 
perished. 

It  has  so  unfortunately  happened  that,  during  the  few  months  we 
have  been  engaged  upon  this  inquiry,  two  explosions,  one  at  Jarrow, 
in  Durham,  and  the  other  at  Risca,  in  Monmouthshire,  have  together 
deprived  76  persons  of  their  lives:  41  having  perished  at  the  former 
and  35  at  the  latter. 

By  direction  of  Sir  James  Graham  and  the  Earl  of  Lincoln,  we 
were  commissioned  to  ascertain  the  causes  of  both  explosions.  It  so 
occurred  that,  being  al  that  time  in  the  south  of  Ireland,  engaged  on 
the  duties  of  the  geological  survey.  Sir  Henry  de  la  Beche  could  not 
reach  Jarrow  in  time  for  the  inquiry,  and  therefore  the  investigation 
into  the  cause  of  the  explosion  at  that  place  devolved  upon  Dr.  Play* 
fair,  who,  under  these  circumstances,  availed  himself  of  the  services 
of  Mr.  David  Williams,  at  that  time  one  of  the  geologists  attached  to 
the  geological  survey  of  Great  Britain,  and  well  skilled  in  coal  min- 
ing, but  now  in  the  service  of  the  East  India  Company,  examining 
the  coal  resources  of  India.  The  results  of  this  inquiry  are  given  in 
the  accompanying  report  by  Dr.  Playfair. 

Immediately  aOer  the  explosion  at  Risca,  on  the  14th  of  January, 
1846,  instructions  were  again  received  to  proceed  without  loss  of  time 
to  that  colliery.  Dr.  Playfair  being,  however,  so  engaged  upon  duties 
in  London,  that  he  could  not  readily  proceed  to  Risca,  the  investiga- 
tion was  undertaken  by  Sir  Henry  de  la  Beche,  aided  by  Mr.  War- 
rington Smyth,  mining  geologist  to  the  geological  survey  of  the  Unit- 
ed Kingdom,  who  was  in  every  respect  qualified  for  such  an  inquiry. 
The  accompanying  report  contains  the  results  of  this  investigation. 

During  these  inquiries  it  became  very  important  carefully  to  con- 
sider the  kinds  of  lights  employed  in  collieries,  and  the  usual  regula- 
tions respecting  them.  The  subject  was  not  new  to  us, since  for  more 
than  25  years  the  mode  of  working  collieries  in  different  parts  of  the 
United  Kingdom,  as  also  on  the  continent  of  Europe,  had  engaged 
the  attention  of  one  of  us.  On  the  subject  of  safety  lamps,  of  lighting 
generally,  and  of  the  regulations  connected  with  it,  the  Committee  of 
1835  collected  a  large  amount  of  evidence,  more  especially  regarding 
our  northern  collieries.    In  the  report  of  the  South  Shields  Commit- 
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tee  of  1843  there  is  also  much  information  on  this  head.  To  thes« 
reports,  therefore,  we  would  wish  to  refer  for  sufficient  information 
on  the  subject.  Civ.  Eog.  &  Arch.  Jour. 

(To  be  continued.) 


On  the  •Application  of  Gunpowder  as  an  Instrument  qf  Engineer^ 
ing  Operations^  exemplified  by  its  use  in  Blasting  Marl  Socks  in 
the  River  Severn.    By  GsoRa£  Edwards. 

[Read  at  the  Institute  of  Civil  Engineers.] 

Many  plans  have  been  proposed  at  different  times  for  the  improve* 
ment  of  the  Severn.  It  is  sufficient,  however,  for  the  present  purpoee 
to  state,  that  in  1842  an  Act  was  obtained,  under  the  advice  of  Mr. 
W.  Cubitt,  V.  P.  Inst.  C.  £.,  for  the  improvement  of  43  miles  of  its 
length,  from  Stourportto  Gloucester;  over  which  distance, in  many 
places,  there  was  not  two  feet  depth  of  water  during  the  summer  season* 
Tlie  object  of  the  proposed  works  is  to  increase  this  depth  to  six  feet  of 
navigable  water  during  all  seasons.  Above  Worcester,  the  additional 
depth  is  obtained  partly  by  dredging,  but  chiefly  by  a  series  of  four 
weirs,  varying  between  300  and  400  feet  in  length,  with  side  locks  for 
the  traffic.  Between  Worcester  and  Gloucester,  (a  distance  of  29 
miles,)  it  is  proposed  to  obtain  the  required  depth,  partly  by  contract* 
ing  the  channel  by  embankments  of  fascines,  and  partly  by  dredging. 
Messrs.  Grissell  and  Peto  having  undertaken  the  entire  completion  of 
the  works,  from  Stourport  to  Gloucester,  the  superintendence  of  the 
dredging  operations  was  entrusted  to  the  author.  The  shoals  to  be 
removed  by  dredging  are  generally  isolated,  varying  from  100  yards 
to  half  a  mile  in  length,  and  they  require  excavating  to  a  depth  of 
from  three  to  five  feet.  A  large  proportion  of  these  shoals  consists  of 
alluvial  gravel,  without  flints,  but  principally  of  quartzose  and  granitic 
pebbles,  varieties  of  porphyry  and  of  compact  and  granular  sandstone. 
This  material,  although  very  hard  in  some  places,  offered  no  engineer^ 
ing  difficulties.  Other  shoals  consist  of  denuded  beds  of  hard  red  marl; 
this  material  beiug  found  in  every  instance  when  the  river  impinges 
upon  the  eastern  or  western  limits  of  its  valley.  In  most  places  it 
was  so  hard  as  to  render  its  removal  by  the  dredging  machine  quite 
impracticable ;  and  it  is  the  object  of  the  present  communication  to 
describe  the  method  of  blasting,  or  breaking  up,  this  material,  with 
gunpowder,  so  as  to  render  it  capable  of  being  dredged  up  with  fa- 
cility. 

That  part  of  the  river  Severn,  above  described,  traverses  nearly 
north  and  south  the  great  plain  of  red  marl  of  the  new  red  sandstone 
formation,  the  bed  of  the  river,  from  Stourport  to  about  a  mile  below 
Holt  bridge,  near  Ombersley,  being  formed  through  the  upper  strata 
of  the  new  red  sandstone ;  upon  this  lies  the  great  bed  of  red  marl,  (in 
places  saliferous,)  dipping  at  a  small  angle,  but  irregularly,  to  the 
southeast.    The  river  traverses  the  whole  of  this  strata,  which  is 
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probably  more  than  1000  feet  in  thickness,  passing  through  the  upper 
strata,  and  entering  the  Has  formation  above  Gloucester. 

The  red  marl  is  generally  considered  by  geologists  to  be  formed 
from  the  debris  of  older  rocks,  and  it  appears  to  be  totally  devoid  of 
organic  remains.  It  lies  generally  in  beds,  rarely  exceeding  15  inches 
in  depth,  and  often  much  Jess.  It  is  divided  occasionally  by  strata  of 
greenish  grey  marl,  and  near  the  upper  part  of  the  formation  by  thin, 
but  very  hard,  beds  of  shaly,  or  imperfect  lias. 

It  is  difiBcuIt  to  describe  the  comparative  hardness  of  materials,  but 
when  it  is  stated,  that  in  many  places  it  was  impossible  to  cause  a 
steel  chisel-pointed  boring  tool  to  enter  it  by  any  ordinary  exer- 
tion, by  hand,  from  a  boat,  it  will  be  conceived  that  it  could  not  be 
readily  raised  by  dredging.  After  exposure  to  the  action  of  the  air,  it 
breaks  up  into  small  fragments,  almost  like  the  slaking  of  lime,  so  that 
solid  blocks,  which  could  only  be  broken,  by  the  application  of  con- 
siderable force,  into  sharp-edged  fragments,  would,  in  the  course  of  a 
few  days,  fall  to  pieces,  and  afford  nocriterion  of  its  hardness  in  an 
undisturbed  state. 

When  the  dredging  machine  was  tried  upon  one  of  these  marl  shoals, 
it  was  found  impossible  to  raise  above  50  or  60  tons  per  day,  and  that 
with  constant  risk  and  repeated  accidents  to  the  machine  ;  but  such 
rate  of  progress  was  totally  incompatible  with  the  required  progress 
of  the  work.  Attempts  were  first  made  to  break  it  up  by  driving  iron 
bars  into  it,  and  prizing  it  up,  but  this  plan  did  not  answer.  A  second 
attempt  was  made  to  loosen  it  with  a  very  strong  plough,  something 
like  a  <«subsoil"  plough,  which  was  proposed  to  be  pulled  through  the 
marl  by  a  powerful  crab  fixed  on  a  barge,  the  plough  being  guided 
by  a  strong  pole;  the  effect  produced  was,  however,  so  superficial, 
and  the  expense  of  labor  was  so  great,  that  this  method  was  also  aban- 
doned, and  experiments  were  made  to  ascertain  the  effect  and  proba- 
ble cost  of  using  gunpowder.  These  were  so  satisfactory,  that  it  was 
determined  to  blast  all  the  marl  shoals,  previous  to  dredging  them. 
In  January,  1845,  as  soon  as  the  requisite  materials  and  establishment 
could  be  prepared,  this  operation  was  commenced,  and  has  since  been 
carried  on  with  no  other  interruptions  than  those  occasioned  by  freshes 
In  the  river;  the  total  length  of  blasting  required  (about  a  mile  and  a 
half)  being  now  nearly  completed,  and  a  considerable  portion  of  the 
marl  since  dredged  up,  at  the  rate  of  200  or  300  tons  per  day,  with 
perfect  facility. 

The  most  economical  method  of  using  powder,  to  break  up  a  depth 
of  rock  like  that  described,  would  probably  be  to  obtain  a  face  of  the 
required  depth  at  one  end  of  the  work,  to  put  in  a  row  of  shots  at  the 
back  of  it,  and  after  each  discharge  to  remove  the  loosened  marl;  con- 
tinually repeating  the  process ;  but  this  method  would  have  been  open 
to  many  serious  objections.  The  dredging  machine  and  the  blasting 
gang  would  have  been  constantly  waiting  for  each  other,  and,  having 
but  two  dredging  machines  to  perform  the  work,  it  was  of  great  im- 
portance to  economise  their  time  in  every  possible  way.  By  such  pro- 
ceedings, also,  a  constant  obstruction  to  the  navigation  would  have 
been  created,  equal  to  the  whole  width  of  the  new  channel.  The  num- 


Digitized  by  LjOOQ IC 


Siasiing  wider  Water.  35j 

ber  of  Dfien  that  could  have  been  employed  in  blasting  would  also  have 
been  very  limited.  These  objections,  in  this  particular  instance,  far 
outbalanced  any  little  saving  of  gunpowder.  It  was  therefore  deter- 
mined to  put  in  perpendicular  shots*  throughout  the  site  of  the  channel, 
at  such  distances  as  experience  might  prove  to  be  best»  and  proceed- 
ings were  commenced  with  spaces  of  six  feet  irom  centre  to  centre  of 
the  shot  holes. 

Six  rafts  were  used,  as  stages  to  work  from :  they  were  each  formed 
of  four  baulks  of  timber,  about  40  feet  long;  the  baulks,  placed  in 
pairs,  were  secured,  at  a  distance  of  four  feet  apart,  by  cross  pieces, 
six  inches  square,  well  spiked  to  the  baulks  at  intervals  of  six  feet ; 
these  were  covered  with  deals  three  inches  thick,  laid  lengthways  of 
the  raft,  a  space  of  12  inches  in  width  being  left  open  along  the  centre. 
The  ends  of  the  rafts  were  provided  with  strong  ring  bolts  to  moor 
by.  These  rafts  were  confined  to  one  bank  of  the  river  by  ropes,  and 
retained  at  the  required  distance  from  it,  by  a  series  of  <<  sets,"  or 
booms,  abutting  against  the  bank.  At  the  up-stream  end  of  the  raft, 
was  a  large  barge  fitted  up  as  a  blacksmith's  shop,  for  the  necessary 
repair  of  the  tools, — with  dwellings  for  the  watchman,  the  ganger,  &c. 
The  bows  of  the  barge  were  strongly  fortified,  and  a  strong  oblique 
boom  of  laige  baulks  reached  from  it  to  the  shore,  so  as  to  protect  the 
whole  fleet  from  the  craft  coming  down  the  river.  At  the  down-stream 
end  was  another  barge,  fitted  up  as  a  powder  magazine  and  as  a  shop, 
furnished  with  every  necessary  for  the  manufacture  of  thecartridges« 
and  for  the  storing  of  their  material.  The  words  «*po  wder  magazine," 
in  large  letters,  were  painted  on  both  sides  of  this  vessel. 

The  first  operation  consisted  in  placing  and  securing,  in  their  proper 
positions,  the  pipes  through  which  the  holes  were  to  be  bored.  Small 
stakes,  painted  with  a  series  of  numbers,  were  first  driven  into  the 
bank,  parallel  to  the  work,  at  distances  of  six  feet  apart ;  as  far  behind 
them  as  the  slope  would  allow,  was  another  row  of  stakes  parallel 
with  the  first,  so  that  a  line  drawn  through  two  stakes  would  be  at 
right  angles  with  the  river,  and  a  person  standing  behind  the  two 
stakes  could  readily  direct  the  workmen  when  to  lower  the  charge- 
pipe,  which  was  then  secured  in  its  place,  in  the  opening  of  the  raft, 
by  a  «*timber-dog,"  driven  into  the  raft  on  each  side  of  it.  The  pipes 
were  of  wrought  iron,  drawn  for  the  purpose  by  Messrs.  James  Rus- 
sell and  Sons,  of  Wednesbury :  they  were  three  and  a  half  inches  in 
diameter,  three-sixteenths  of  an  inch  thick,  and  nine  feet  long.*  Two 
collars^  half  inch  square,  were  shrunk  on  them  near  the  upper  end,  ibr 
the  purpose  of  retaining  a  rope,  by  which  they  were  secured  when 
the  charge  was  fired.  When  the  depth  of  the  water  increased,  these 
pipe«  could  be  lengthened  four  feet  by  an  additional  piece  prepared 
for  that  purpose;  this  joint  was  made  by  shrinking  on  a  collar,  six 
inches  long,  over  the  joint  The  pipe  being  in  its  place,  was  driven 
through  any  gravel  that  might  remain  and  a  few  inches  into  the  marl. 

*  Where  the  marl  was  so  deep  as  to  require  three,  or  more,  pounds  of  powder, 
it  was  found  that  the  cartridges  of  inch  diameter  as  could  be  used  in  these  small 
bores  were  so  long  as  to  lose  part  of  the  effect  of  the  gunpowder;  subsequent! jr, 
pipes  of  4  inches  diametcir  were  used  with  adrantage. 


Digitized  by  LjOOQ IC 


S56  Mechanicsy  Physics,  and  Chemistry. 

The  gravel  was  generally  so  thick  upon  the  marl,  that  it  was  requisite 
first  to  remove  it,  by  means  of  the  dredging  machine.  To  protect  the 
thin  edge8  of  the  pipes  whilst  being  driven,  a  cast  iron  cap,  or  plug, 
was  used,  which  received  the  blows  from  a  heavy  wooden  beetle  ; 
the  interior  of  the  pipes  was  next  cleared  of  any  sand,  or  gravel,  that 
might  have  entered  while  putting  them  down.  The  principal  tool 
used  for  this  purpose  was  an  iron  bucket,  or  cylindrical  tube,  two  feet 
in  length,  of  as  large  a  diameter  as  would  pass  down  the  hole  ;  it 
was  furnished,  at  the  bottom,  with  a  valve  opening  inwards,  and  was 
jointed  to  a  round  rod,  of  the  requisite  length,  half  an  inch  in  diame- 
ter, and,  when  used  with  a  pumping  motion,  quickly  brought  up 
whatever  could  not  enter  at  the  valve. 

Fig.  1. 
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Horizontal  line  shows  depth  of  dredging 
Fig.  2. 

.   .  ? %        10  rcKT 


/■  /'■  "Y  V    ■■/  V    Y  >-""■■■■/  y -N.  \ 

I  V  •  A  !,  VU  •  j  I,  •  H  •  ;  /" 

/-.,   .     ,.-'/>. .->>„        .,-%'^^        ./'V-;,         >; 


The  boring  then  commenced ;  a  gang  of  three  men  being  stationed 
at  each  pipe.  The  first  operation  was  that  of  the  jumper,  which  was 
made  with  a  single  steel  edge,  a  little  rounded.  The  jumpers  were  of 
round  iron,  one  and  one-eighth  inch  in  diameter,  except  two  feet  iu 
length  at  the  lower  end,  which  was  one  and  a  half  inch  in  diameter. 
For  general  use,  they  were  15  feet  long,  and  weighed  about  52  lbs, 
each;  after  working  them  till  they  were  nearly  set  fast,  an  auger  was 
inserted  to  raise  the  plug  of  loosened  marl,  and  to  render  the  bole  true. 
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The  shell  of  the  auger  was  20  inches  long,  and  nearly  closed  up,  the 
better  to  retain  the  loosened  borings. 

The  shot  holes  were  bored  two  feet  below  the  proposed  bottom  of 
the  dredging,  as  it  was  supposed  that  each  shot  would  dislocate,  or 
break  into  small  pieces,  a  mass  of  marl  of  a  conical  or  parabolic  forno^ 
of  which  the  bore  hole  would  be  the  centre,  and  its  bottom  the  apex» 
so  that  four  adjoinuiR  shots  would  leave  between  them  a  pyramidical 
piece  of  marl,  where  the  powder  would  have  produced  little  or  no 
effect.  By  carrying  the  shot  holes  lower  than  the  bottom  of  the  in- 
tended dredging,  the  apex  only  of  this  paraniid  was  left  to  be  removed, 
and  in  practice  this  was  found  to  form  but  a  small  impediment,  (figs. 
1  and  2.)  A  second  reason  was,  that,  if  the  removal  of  the  shoals 
should  cause  the  level  of  the  summer  water  to  fall  lower  than  wasex- 
pected«  the  marl  might  still  be  found  sufficiently  broken,  to  enable  a 
greater  depth  to  be  obtained  without  further  blasting. 

The  cartridges,  or  charges,  were  formed  of  strong  duck  or  canvas 
bags,  somewhat  tapered  at  the  bottom ;  these  were  filled  with  the  re* 
quired  charge  of  powder,  varying  from  two  pounds  to  four  pounds, 
according  to  the  depth  of  the  marl;*  the  end  of  a  coil  of  Bickford's 
patent  fuse  was  inserted  to  the  centre  of  the  powder,  and  the  neck  of 
the  bag  was  carefully  gathered  up  round  the  fuse,  and  well  tied  with 
small  twine.  If  the  cartridge  was  small, it  was  then  dipped  into  melted 
pitch,  which  bad  about  one^fourth  of  tallow  melted  with  it,  or  other* 
wise  the  melted  pitch  was  ladled  over  it,  till  it  was  uniformly  coated; 
in  this  state,  the  cartridges  were  hung  to  drain  and  stiffen.  When 
hard,  they  were  well  rubbed  over  with  tallow,  and  lastly  powdered 
over  with  dry  whiting.  The  tallow,  whilst  it  insured  the  stopping  of 
any  little  cracks  in  the  pitch,  facilitated  the  passage  of  the  cartridge 
down  the  hole ;  the  whiting  also  prevented  the  pitph  from  adhering 
to  anything.  It  has  already  been  stated,  that  the  powder  was  ignited 
by  means  of  Bickford's  patent  fuse;  but  as  this  material  is  never  made 
in  lengths  exceeding  45  feet,  it  was  found  expedient,  in  order  to  save 
waste,  to  use  the  whole  coil,  cutting  it  off  at  the  requisite  length  when 
absolutely  in  the  hole,  and  using  the  remainder  in  the  same  way,  till 
the  whole  was  used.t 

The  charge  was  carefully  pushed  down  into  the  hole  by  a  wooden 
ramrod  of  suitable  diameter,  with  the  end  rounded  ;  the  same  instru- 
ment was  used  for  ramming  down  the  tamping.  The  material  found 
to  answer  best  for  this  purpose  was  the  small  fragments  of  hard  marl, 
separated  by  the  action  of  the  weather  from  the  lofty  escarpment  at 
each  of  these  dioals;  this  was  gradually  filled  into  the  holes,  and  ram- 
med solidly,  till  the  bore  was  full  up  to  the  surface ;  the  timber  dogs 
which  held  the  pipes  were  then  removed,  the  pipes  were  loosened 

^The  weights  of  powder  used  for  depths  of  four  feet,  four  feet  six  inches,  aad 
five  feet,  were,  respectively,  about  two  pounds,  three  pounds,  sod  four  pounds. 

t  The  short  remaining  ends,  though  useful  for  less  depths,  were  of  litUe  value, 
from  the  difficulty  of  splicing  them  together.  This  operation,  though  troublesome, 
was  resorted  to  with  success  on  one  occasion  whilst  watting  the  arriralof  a  parcel 
of  fuse.  On  returning  the  short  ends  to  Messrs.  Bickford  they  allowed  half  the 
length  of  new  liise  in  exchtage. 
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from  the  marl,  ropes  were  attached  to  the  pipes  and  to  the  raA,  dr  to 
some  loose  pieces  of  timber,  and  the  shots  were  fired.  Generally  thero 
iva$  Uitle  external  effect  beyond  the  pipes  being  lifted  a  few  inches, 
though  sometimes  they  would  be  blown  up  several  feet,  and  occasion- 
ally the  water  would  be  forced  up  through  the  pipe  to  a  height  of  40 
or  50  feet.  All  the  gangs  commenced  their  holes  in  the  morning,  aud 
they  were  generally  all  ready  to  fire  at  the  same  time,  wliich  was  al- 
ways done,  as  it  caused  least  interruption  to  the  work. 

It  was  a  rare  occurrence  for  a  shot  to  miss  fire — probably  not  once 
in  a  himdred  shots;  tiie  failure  arising  generally  from  a  leak  at  the 
joint  between  the  fuse  and  the  bag.  If  the  leak  was  not  very  serious, 
the  shots  were  often  saved  by  the  following  somewhat  singular  expe- 
dient. An  iron  bar,  i  inch  in  diatneterand  of  sufficient  length,  point- 
ed at  the  end,  was  kept  in  readiness,  and  when  required  the  end  was 
heated  red  hot,  put  quickly  through  the  water  itito  the  tamping, 
through  .which  it  was  driven  as  rapidly  as  possible  into  the  powder, 
which  in  nine  cases  out  of  ten  it  was  still  hot  enough  to  iguite. 

The  result  of  the  whole  work  being  invisible,  great  care  was  ne- 
cessary in  order  to  prevent  mistakes  and  omissions.  As  each  shot 
was  ignited,  a  red  mark  was  laid  against  its  corresponding  stake  upon 
the  bank ;  when  it  had  gone  off,  each  shot  was  carefully  examined 
with  a  steel  chisel-pointed  senrcher,  to  prove  that  the  required  effect 
had  been  produced  to  the  determined  depth  ;  when  so  found,  the  red 
mark  was  inserted  into  the  top  of  the  stake,  as  a  certificate  of  that 
shot  having  passed  examination ;  the  numbers  so  certified  were  then 
transferred  to  a  book  kept  for  the  purpose,  and  if  a  shot  was  found 
ineffective,  another  was  put  in  the  same  place. 

To  afford  space  for  the  workmen,  every  alternate  hole  was  first 
made,  and  afterwards  those  which  had  been  left  between  them  ;  one 
line  being  completed,  the  whole  line  of  raft  was  moved  6  feet  out-* 
wards  to  the  next  line,  and  so  on  till  the  required  width  was  obtained. 
The  whole  establishment  was  then  dropped  down  the  length  of  the 
rafts,  and  the  process  was  repeated.  When  the  men  had  become  used 
to  the  work,  each  gang  would  sometimes  get  down  four  shots  per  day, 
so  that  with  fifteen  gangs  sixty  shots  have  been  fired  per  day. 

It  may  be  objected  to  the  use  of  the  patent  fuse,  that  the  ignition 
of  a  number  of  charges  simultaneously  by  the  galvanic  battery  would 
have  produced  better  effect,  at  less  cost,  and  in  a  more  scientific  man- 
ner. The  author  commenced  the  work  under  a  different  impression, 
and  subsequent  experience  with  the  battery  has  not  altered  his  opin- 
ion. When  it  is  required  to  separate  a  large  stone  from  its  bed  in  the 
quarry  without  breaking  it,  nothing  can  be  better  than  the  numerous 
simultaneous  discharges,  which  can  only  be  obtained  by  the  use  of 
the  battery,  but  the  object  in  this  work,  on  the  contrary,  was  to  break 
the  mass  to  pieces  as  much  as  possible,  which  it  is  conceived  would 
be  more  likely  to  be  effected  by  distinct  discharges. 

Then  as  regards  cost :  the  patent  fuse  No.  3,  carriage  included, 
cost  -i^ths  of  a  penny  per  foot;  if  the  average  length  is  taken  at  15 
feet,  that  is  just  nine-pence  per  shot,  a  sum  wliich  would  barely  pay 
for  making  the  arrangement  of  wires  necessary  for  the  galvanic  igni* 
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tiou.  It  was  also  found,  from  the  comptessible  nature  of  the  canvas 
cartridges,. that  the  arrangement  of  the  wires  was  very  liable  to  be 
disturbed,  during  the  insertion  of  the  cartridge  into  the  hole, or  by  the 
subsequent  ramming  of  the  tamping.  After  considerable  experience, 
therefore,  and  the  use  of  nearly  100,000  feet  of  the  patent  fuse,  the 
author  feels  that  he  is  only  doing  an  act  of  justice  to  the  Messrs.  Bicic* 
ford,  in  stating  the  perfect  satisfaction  which  the  use  of  their  in- 
geniously manufactured  material  has  afforded  him,  in  the  prosecution 
of  the  work  now  described. 

There  now  only  remains  to  be  given  the  cost  of  the  operation  above 
described.  The  first  cost  of  the  establishment  or  plant,  sufficient  for 
6  months^  work,  was  jSdOO.  This  includes  the  waste  and  use  of  tim- 
ber, in  the  raft,  stages,  booms,  &c.,  hire  of  barges,  and  cost  of  fitting 
them  up  for  the  work,  cost  of  pipes  for  boring,  iron  and  steel  for  tools, 
deducting  estimated  value  when  done  with,  sundry  ironmongery, 
waste  and  loss  of  ropes  and  other  small  stores. 

More  than  four  thousand  shots  have  already  been  fired,  and  in  the 
six  months,  at  a  low  computation,  six  thousand  will  have  been  fired. 
This  number  gives  just  one  shilling  per  shot,  as  the  proportionate 
share  per  shot  of  the  cost  of  the  plant;  this  would  of  course  be  much 
less  if  the  work  was  to  be  continued. 

The  cost  of  labor  per  shot  varies  from  2s.  6d.  to  4^.;  this  sum,  how- 
ever, must  be  understood  to  cover  the  wages  of  the  whole  establish- 
ment as  under :  Superintendent  of  the  work — Foreman  and  time- 
keeper— Examiner  of  the  shots — Maker  of  cartridge  and  two  assis- 
tants— ^Carpenter — Blacksmith  and  Hammer-man — Laborers,  some 
at  3*.,  majority  at  2s.  6d.  and  2s.  9d. — ^Watchman. — Thus  the  total 
cost  per  shot  is  as  uuder: — 

Use  of  material.  Is.; labor, average,  3s.  3d.;  pitched  bag,  dd.;  3  lbs. 
of  powder,  at  5id.,  Is.  4id.;  15  feet  of  patent  fuse,  9d.;  pitch,  tallow, 
twine,  coals,  &c.,  say,  4id.;  making,  together,  7s. 

If,  therefore,  the  shots  are  6  feet  apart,  and  an  average  depth  of  3 
feet  is  broken  up,  4  cubic  yards  are  prepared  for  dredging  at  the  cost 
of  one  shot ;  or  the  cost  of  the  whole  operation  is  Is,  9d.  per  cubic 
yard.  Distances  of  5  feet  apart  were  used  in  some  very  hard  shoals, 
and  spaces  of  7  feet  were  tried  in  some  that  were  softer  than  Usual ; 
spacer  of  6  feet  apart,  however,  appeared  to  be  generally  sufficient. 

Ciy.  £iig.&  Arch.  JoarmU. 


7%«  Manufacture  of  Ruby  Celortd  Glass. 

[The  following  conclusion  of  an  article  on  the  art  of  glass  painting, 
published  in  Beckman's  History  of  Inventions,  is  copied  from  the  Lon- 
don Mechanics'  Magazine.  The  reader  will  find  much  on  the  manu- 
facture of  glass,  both  white  and  colored,  in  the  previous  volumes  of 
the  Jonrnal  of  the  Franklin  Institute,  particularly  the  9th,  10th,  11th, 
and  12th  volumes  of  the  present  series.  Com.  Pub.] 

I  shall  now  conclude  these  observations  by  a  few  notices  respecting 
glass  tinged  by  fusion  with  gold,  which,  though  never  brought  into 
general  use  among  glass  painters,  has^  I  ksow,  been  eipployed  in  one 
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or  two  instances,  flashed  both  on  crown  and  on  flint-glass.  Not  long 
after  the  time  when  the  art  of  making  the  copper-red  glass  was  lost, 
Kunkel  appears  to  have  discovered  that  gold  melted  with  flint  glass 
was  capable  of  imparting  to  it  a  beautiful  ruby  color.  As  he  derived 
much  profit  from  the  invention,  he  kept  his  method  secret,  and  his 
successors  have  done  the  same  to  the  present  day.  The  art,  however, 
has  been  practised  ever  since  for  the  purpose  of  imitating  precious 
stones,  &c.,  and  the  glass  used  to  be  sold  at  Birmingham  for  a  high 
price  under  the  name  of  Jew^s  Glass.  The  rose-colored  scent-bottles, 
&c.,  now  commonly  made,  are  composed  of  plain  glass,  flashed  or 
coated  with  a  very  thin  layer  of  the  glass  in  question.  I  have  myself 
made  numerous  experiments  on  this  subject,  and  have  been  complete- 
ly, and  at  last  uniformly,  successful  in  producing  glass  of  a  fine  crim- 
son color.  One  cause  why  so  many  persons  have  failed  in  the  same 
attempt,^  I  suspect,  is,  that  they  have  used  too  large  a  proportion  of 
gold  ;  for  it  is  a  fact,  that  an  additional  quantity  of  gold,  beyond  a  cer- 
tain point,  far  from  deepening  the  color,  actually  destroys  it  altogether. 
Another  cause  probably  is,  that  they  have  not  employed  a  sufficient 
degree  of  heat  in  the  fusion.  I  have  found  that  a  degree  of  heat, 
which  I  judged  sufiicient  to  melt  cast-iron,  is  not  strong  enough  to  in- 
jure the  color.  It  would  appear,  that, in  order  to  receive  the  color,  it 
is  necessary  that  the  glass  should  contain  a  proportion  either  of  lead, 
or  of  some  other  metallic  glass.  I  have  found  bismuth,  zinc,  and  an- 
timony to  answer  the  purpose,  but  have  in  vain  attempted  to  impart 
any  tinge  of  this  color  to  crown-glass  alone. 

Glass  containing  gold  exhibits  the  same  singular  change  of  color  on 
beitig  exposed  to  a  gentle  heat.  The  former  when  taken  from  the 
crucible  is  generally  of  a  pale  rose-color,  but  sometimes  colorless  as 
water,  and  does  not  assume  its  ruby  color  till  it  has  been  exposed  to 
a  low  red-heat,  either  under  a  muffle  or  in  the  lamp.  Great  care  must 
be  taken  in  this  operation,  for  a  slight  excess  of  fire  destroys  the  color, 
leaving  the  glass  of  a  dingy  brown,  but  with  a  blue  transparency 
like  that  of  gold-leaf.  These  changes  of  color  have  been  vaguely 
attributed  to  change  of  oxygenation  in  the  gold  ;  but  it  is  obviously 
impossible  that  mere  exposure  to  a  gentle  heat  can  efiect  any  chemi- 
cal change  in  the  interior  of  a  solid  mass  of  glass,  which  has  already 
tindergone  a  heat  far  more  intense.  In  fact,  I  have  found  that  me- 
tallic gold  gives  the  red  color  as  well  as  the  oxide,  and  it  appears 
scarcely  to  admit  of  a  doubt,  that,  in  a  metal  so  easily  reduced,  the 
whole  of  the  oxygen  must  be  expelled  long  before  the  glass  has  reach- 
ed its  melting  point.  It  has  long  been  known  that  silver  yields  its 
color  to  glass  while  in  the  metallic  state,  and  everything  leads  one  to 
suppose  that  the  case  is  the  same  as  to  gold. 

There  is  still  one  other  substance  by  means  of  which  I  find  it  is  pos- 
sible to  give  a  red  color  to  glass,  and  that  is  a  compound  of  tin,  chro- 
mic acid,  and  lime;  but  my  trials  do  not  lead  me  to  suppose  that  glass 
thus  colored  will  ever  be  brought  into  use. 

*  Dr.  Lewis  states  that  he  once  produced  a  potful  offflass  ofbeaatiful  color,  yet 
was  never  able  to  soceeed  a  second  time,  though  he  took  infinite  pains,  and  tried  m 
multitude  of  experiments  with  that  view.^Ckmimeree  if  Jiiii,  p.  177, 
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An  Extract  from  an  Historical  and  Geographical  Examination  of 
the  Isthmus  of  Panama :  The  different  directions  in  which  it 
may  be  cut,  and  the  means  to  be  employed.    By  Michel  Cheya- 
LIE  a.    PdriSy  published  by  Charles  Gosselin^  30  Rue  Jacobs  1844. 
Truilatod  liar  ttae  Journal  of  tbe  Franklin  loftitate,  by  Periifor  Fruer,  Esq. 
Nicaragua  Route. 
(Continaed  from  page  31 00 

At  the  end  of  tbe  Sast  centiiryi  some  years  before  the  French  revo- 
Intion,  ideas  of  improyements  were  every  where  springing  up.  The 
government  of  Spain  had  a  level  carried  across  between  the  gulf  of 
Papagayo  and  lake  Nicaragua,  coming  out  on  the  lake  in  the  neigh- 
borhood of  the  important  town  of  Nicaragua,  which  has,  at  this  time^ 
a  population  of  at  least  20)000  souls.  This  was  the  £rst  knowledge 
they  had  of  the  elevation  of  the  lake  above  the  ocean*  The  engineer 
Don  Manuiel  Galisiro  found  that  the  distance  from  the  ocean  to  the 
lake  was  27,592  metres  (30,1 75  yards).  That  the  summit  of  the  ridge 
was  83-70  metres  (274*61  feef)  above  the  ocean,  and  43*70  metres 
(143-37  feet)  above  the  lake;  giving  40  metres  (131*24  feet)  as 
the  height  of  the  lake  above  the  ocean.  3etweeh  the  lake  and 
Vol.  ZUL— Sun  Smis— No  6,  Jvhb,  1S47.  31 
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the  Pacific,  the  ezcayation  of  a  canal  drawiagits  water  from  tbelake^ 
vould  meet  with  no  difficulty,  except  on  a  length  of  8000  metres 
(8750  yards),  separated  from  the  lake  by  a  distance  of  ;e'50  kilometres 
(1  '55  miles).  On  this  length  of  8000  metres  (8750  yards),  the  eleva- 
tion of  the  surface  above  the  lake  is,  at  the  least,  20  metres  (65'5  feet). 
At  one  point  it  falls  to  15  metres  (49-20  feet);  this  is  at  a  distance  of 
five  kilometres  (3*10  miles)  from  the  lake,  and  up  to  this  point,  the 
maximum  elevation  does  not  quite  attain  30  metres  (98*50  feet).  After 
this  depression,  the  ground  rises  gradually  and  attains  a  height  above 
the  lake  of  44  metres  (144*33  feet);  this  point  is  9300  metres  (10,170 
yards)  from  the  lake.  There  are  but  2850  metres  (31 17  yards)  along 
which  the  height  is  SO  metres  (98*42  feet)  or  more  above  the  lake,  and 
only  one-fourth  of  this  space  of  2850  metres  exceeds  40  metres  (131 
feet)  in  height.  Under  such  circumstances  a  tunnel  is  generally 
pierced,  for  trenches  of  a  depth  of  44  metres  (145  feet)  are  rarely  cut — 
we  should  say  50  metres  (164  feet),  taking  into  account  the  depth  of 
the  bottom  of  the  canal  below  the  surface  of  the  lake — generally,  they 
do  not  exceed  20  metres  (65*60  feet). 

To  undertake,  and  to  complete,  such  a  trendi  as  thai  of  Huehuetoca, 
cut  with  the  view  of  draining  the  lakes  in  the  neighborhood  of  the  city 
of  Mexico,  whose  depth,  for  a  length  of  800  metres  (2625  feet),  is  from 
45  to  60  metres  (147  to  197  feet),  and  for  3500  metres  (3827  yards) 
from  30  to  50  (98  to  164  feet),  required  such  treasures  as  were  at  the 
disposal  of  the  viceroy  of  Mexico  the  recollections  of  the  ancient 
Castilian  grandeur,  and  perhaps,  also,  the  inexperience  of  Spanish 
engineers,  as  regarded  tunneling — its  cost  was  immense. 

At  the  present  day,  however,  in  a  case  of  necessity,  by  using  the 
improved  means  which  the  engineer  has  at  his  disposal,  very  deep 
trenches  may  be  cut  without  any  extraordinary  expense,  providing  it 
is  not  through  a  very  hard  rock.  On  the  canal  from  Aries  to  Bone, 
for  instance,  the  table  land  of  L^ue  has  been  cut  through  by  a  trench 
8100  metres  (2300  yards)  in  length,  whose  greatest  depth  is  from  40 
to  50  metres  (131  to  197  feet).  The  expense  was  less  than  4,000,000 
francs  (about  800,000  dollars),  although  it  was  made  under  the  old 
nystem.  At  present,  in  deep  cuttings,  the  soil  is  attacked  by  arms  of 
great  power.  The  railroad  and  locomotive  are  employed  for  the 
transport  of  the  earth.  Man  has  little  else  to  to  do  than  to  dig  and  to 
load  the  wagons.  Even  this  portion  of  the  labor  has  been  lately  per- 
formed, with  great  economy,  by  a  machine  on  the  Northern  Railroad. 
The  European  or  American  engineers  to  whom  the  opening  of  the 
isthmus  may  be  confided,  will  not  hesitate  to  undertake  cuttings  of  50 
metres  (164  feet)  in  depth,  unless,  indeed,  a  very  hard  rock  shall  be 
encountered  on  a  large  portion  of  the  distance.  For  such  an  object 
as  the  junction  of  the  two  oceans,  we  may  almost  attempt  the  impos- 
sible. The  results  of  the  survey  of  Don  Manuel  Galistro  were  not 
made  public  until  after  the  independence  of  the  State  of  Guatimala, 
Mr.  Bailey,  an  ofScer  of  the  British  navy,  charged,  by  the  unfortu- 
nate General  Morasau,  then  at  the  head  of  the  government  of  Central 
America,  with  the  survey  for  the  canal  of  the  two  oceans,  discovered 
them  in  I  know  not  what  archives,  and  communicated  them  to  Mr. 
Thompson,  the  British  minister,  who  published  them.     But  Mr. 


Digitized  by 


Google 


Survey  of  the  Isthmus  qf  Panama.  363 

Bailey,  doubting  the  accnracy  of  this  exploration,  which  appears  not 
to  ha^e  been  made  in  the  best  manner,  re-commenced  it,  following 
another  line,  and  we  are  made  acqaainted  with  the  result  of  his  labors 
in  Mr.  Stephens'  intetesting  work  on  Central  America. 

Mr.  Bailey's  line  terminates,  like  the  other,  on  the  lake  near  the 
town  of  Nicaragua*  He  starts  at  a  point  on  the  river  San  Juan  of 
the  South,  two  kilometres  (1*25  miles)  from  the  Pacific,  to  which  point 
large  vessels  ascend  the  river.  He  found  the  distance  between  the 
ocean  and  the  lake  to  be  but  25,935  metres  (28,362  yards).  The  high 
est  point  of  the  ground,  situated  6211  metres  (6792  yards)  from  the 
starting  point,  has  an  elevation  above  the  sea  of  187*78  metres  (616*09 
feet).  The  elevation  of  the  lake  is  39*11  metres  (128*31  feet),  and, 
consequently,  it  is  148*67  metres  (497*77  feet)  below  the  highest  point 
of  the  line.  The  space  between  is  quite  level.  According  to  a  profile 
of  the  canal  given  by  Mr.  Stephens,  after  the  topographical  data  of 
Mr.  Bailey,  the  canal  would  rise  from  the  lake  to  fall  again  towards 
the  ocean.  For  the  first  13  kilometres  (7'50  miles)  on  the  lake  side, 
there  would  be  but  one  lock  to  overcome  a  rise  of  2*97  metres  (9*75 
feet);  then,  on  a  distance  of  1600  metres  (1750  yards),  six  or  seven 
locks  would  be  required  to  ascend  19*52  metres  (64*04  feet).  This 
would  bring  us  to  the  summit  level  of  the  canal,  4800  metres  (5248 
yards)  in  length,  two-thirds  of  which  would  be  a  tunnel,  unless  cut* 
tings,  of  from  25  to  30  metres  (82  to  100  feet)  in  depth,  should  be  pre* 
ferred.  The  height  of  the  top  of  the  ridge  is  such,  that  a  trench  from 
one  extremity  to  the  other  of  the  summit  level  would  be  altogether 
impossible.  Thence,  to  the  Pacific,  the  distance  is  but  4800  metresT 
(5248  yards),  on  which,  a  fall  of  61  metres  (200  feet)  is  to  be  provided 
for.  Thus,  according  to  the  project  published  by  Mr.  Stephens,  the 
canal  will  rise,  by  successive  locks,  22*49  metres  (72*31  feet)  above  the 
lake,  to  find  a  point  where  the  ridge  to  be  cut  through  by  a  tunnel 
will  not  be  too  wide.  But  in  this  case  we  would  have  to  find,  at  this 
height,  a  supply  of  water  sufficient  for  the  demands  of  the  canal.  If, 
on  the  contrary,  the  canal  is  to  draw  its  water  from  the  lake,  which 
will  probably  be  indispensable— for  there  is  nothing  in  Mr.  Stephens' 
statement  indicating  other  sources  for  supplying  it — ^the  tunnel  on  a 
level  with  the  lake  would  meet  the  ridge  at  a  point  where  it  is  much 
wider  through,  and  instead  of  a  length  of  little  more  than  3000  metres 
(3j380  yards),  it  would  have  one  of  5500  (6015  yards).  European 
science  does  not  fear  to  encounter  such  a  work.  At  Mauvage,  on 
the  Marne  and  Rhine  canal,  there  is  a  tunnel  of  nearly  5000  metres 
(5468  yards).  The  grand  tunnel  of  the  SL  Quentin  canal,  that  of 
Riqueval,  has  a  length  of  5677  metres  (6208  yards).  The  sumnut 
level  tunnel  of  the  Chesapeake  and  Ohio  canal,  in  America,  will  be 
6509  metres  (7120  yards)  long.  That  of  Pouilles,  on  the  Burgundy 
canal,  3333  metres  (3645  yards).  On  the  English  canals  there  are  a 
number  of  tunnels  of  from  2000  to  4000  metres  (2200  to  4400  yards). 
On  the  English  railroads,  we  find  one  of  4800  metres  (5248  yards)^ 
between  Sheffield  and  Manchester,  and  on  the  London  and  Birming* 
ham  road,  one  of  2800  metres  (3062  yards).  The  railroad  from  Lyons 
to  Marseilles  will  also  have  one  of  great  length.    But  the  tuuuel  of  a 
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maritime  canal,  on  the  extremely  doubtful  supposition  that  such  a 
'thing  is  admissible,  would  require  nearly  double  the  height  and  width 
of  those  in  use  on  ordinary  canals  of  the  largest  size,  and  that  on  the 
hypothesisi  that  the  ships  passing  through  are  dismasted.  Now,  a 
double  height  and  width  corresponds  with  a  quadruple  sectioUt  so 
that|  under  the  most  favorable  circumstances,  the  expense  would  be 
also  quadruple;  that  is,  at  European  prices,  it  would  be  from  4000 
to  8000  francs  per  lineal  metre,  or  4,000,000  to  8,000,000  per  kilo- 
metre (from  about  S700  to  01400  per  lineal  yard,  or  from  81,250,000 
to  02;5OO,OOO  per  mile).  Hence,  we  may  conclude,  that  Mr.  Bailey's 
line  is  very  inferior  to  that  of  Don  Manuel  Qalistro,  and  even  that  it 
is  inadmissible  for  a  maritime  canal. 

Of  the  other  routes,  precise  information  is  wanting.  We  know  only 
that  from  Moabita,  the  port  at  the  north-west  point  of  lake  Leon,  to 
Realejo,  the  distance  is  55  kilometres  (34  miles) ;  and  to  Tamarindo, 
14  or  15  (8-75  to  9-25  miles);  and  that  the  ground  appears  favorable 
ibr  the  work.  The  whole  of  this  country  is  yet  to  be  explored. 
These  regions,  so  important  to  the  commerce  of  the  world,  so  attrac- 
tive from  their  beauty,  their  fertility,  and  the  charm  of  their  climate, 
have  been  less  frequented  by  travelers  capable  of  appreciating  them, 
and  by  men  of  science,  eager  in  the  pursuit  of  the  secrets  of  nature, 
than  the  inhospitabiesteppesofTartary,  the  burning  deserts  of  Africa, 
or  the  icy  regions  of  the  poles.  A  description  of  Mexico  and  Guati- 
mala,  published  in  Boston,  in  1833,  (vol  ii.,  p.  285,)  states  that  the 
ridge  between  lake  Leon  and  the  Pacific  ocean  sinks  to  an  elevation 
of  15-55  metres  (51  feet)  above  the  lake.  The  author  adds,  that  from 
the  lake  to  the  river  Tosta,  the  distance  is  but  19  kilometres  (11*75 
miles),  and  that  this  river,  at  a  point  at  which  it  may  be  struck,  is  91 
centimetres  (3  feet)  above  the  lake.  These  facts,  should  they  be  veri- 
fied, are  very  important.  They  render  unnecessary  a  cutting  of  unu- 
sual depth,  and  still  more,  a  tunnel ;  for  a  cutting  with  a  maximum 
depth  of  22  metres  (72-17  feet)  is  nothing  out  of  the  usual  practice  of 
engineers.  This  book  does  not  mention  its  authority  for  the  informa- 
tion it  gives  the  public,  and  I  have  found  no  trace  of  it  elsewhere. 
Nevertheless,  when  we  unite  the  unanimous  testimony  of  Dampier, 
of  Rouhard,  of  Dumartray,  and  of  Mr.  Stephens,  we  can  hardly  re- 
fuse to  give  it  credence. 

Lake  Leon  is  47-86  metres  (157  feet)  above  the  Pacific.  This  dif- 
ference of  level  may  be  overcome  by  15  locks — supposing  that,  some 
day,  dams  accompanied  by  locks  shall  be  constructed,  at  proper  inter- 
vals, on  the  rivers  San  Juan  and  Tipitapa,  or  that  a  lateral  canal  shall 
be  dug.  The  canal  of  the  two  oceans,  therefore,  even  though  carried 
through  lake  Leon,  will  require  but  30  locks ;  taking  for  granted  that 
the  ground  between  lake  Leon  and  the  Pacific  coast  will  permit  the 
opening  of  a  canal  drawing  its  water  from  the  lake,  and,  consequently, 
not  above  its  level.  We  cannot  affirm,  positively,  that  this  is  the  case, 
but  our  information,  from  various  sources,  authorizes  us  to  hope  that 
it  is  so. 

But  the  mere  construction  of  a  canal  to  the  Pacific  is  not  all  that  is 
to  be  done.    We  must  also  find  a  good  port  to  which  to  carry  it.    That 
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of  San  Juan  of  the  South,  from  the  neighborhood  of  which  Mr.  Bailey 
started,  and  which  was  naturally  indicated  by  its  proximity  to  the  city^ 
of  Nicaragua, — is  it  good,  or  merely  tolerable  ?  Some  represent  it 
as  an  open  roadstead,  others  as  an  excellent  anchoring  ground.  Messrs. 
Bailey  and  Stephens,  however^  who  are  the  latest  explorers  of  this 
country,  agree  in  speaking  well  of  it.  Mr.  Stephens  found  it  well 
sheltered,  and  Mr.  Bailey,  who  soui^ded  it,  reports  a  great  depth  of 
water.  It  is  bordered  by  perpendicular  rocks,  to  which  ships  may 
moor  in  safety.  But  it  is  of  limited  extent;  it  is  said  that  twenty  ves* 
sels  would  fill  it.  In  1840,  when  Mr.  Stephens  visited  it,  it  was  a 
profound  solitude — years  had  passed  that  they  had  not  seen  a  sail. 
The  ports  ot  the  gulf  of  Nicoya,  Las  Mautas,  La  Punta  do  Arenas,  and 
Caldera,  appear  also  to  be  good  harbors.  The  port  of  Tamarindo, 
which  is  recommended  by  its  great  proximity  to  lake  Leon,  resembles 
very  much  San  Juan  of  the  South,  according  to  the  statements  of  those 
who  have  a  favorable  opinion  of  the  latter.  But  that  of  Realejo  merits 
our  particular  attention.  Juarros,  whom,  on  this  point,  no  one  has 
contradicted,  thus  characterizes  it: — ^^There  is  not,  perhaps,"  says  he, 
<<in  the  whole  Spanish  monarchy  a  better  port,  and  in  the  whole  world 
but  few  preferable  to  it.  In  the  first  place, it  is  so  vast  that  a  thousand 
vessels  may  find  shelter  in  it.  The  anchorage  is  excellent  throughout, 
and  large  ships  may  approach  the  quay  without  running  the  least  risk. 
The  entrance  and  exit  are  extremely  easy,  and  no  where  is  there  to 
be  met  with  such  an  abundance  of  materials  for  construction.'' 

We  have  already  seen  what  is  to  be  thought  of  the  port  of  San  Juan 
at  the  mouth  of  the  river  of  the  same  name.  The  works  for  a  com- 
munication  between  the  two  seas  would  be  reduced,  therefore,  to  a 
short  canal  from  one  of  the  lakes  to  the  Pacific  ocean,  and  to  the  ca- 
nalization of  the  rivers  San  Juan  and  Tipitapa.  Nothing  would  be 
necessary  to  put  the  two  extremities  of  the  line  of  internal  navigation 
in  communication  with  the  sea;  that  will  have  been  already  accom- 
plished. The  length  of  the  passage  from  one  ocean  to  the  other  will 
be,  if  terminated  on  the  Pacific  at  San  Juan  of  the  South,  295  kilo- 
metres (183-25  miles) ;  if  at  Tamarindo,  455  (282*50  miles) ;  and  if  at 
Realejo,  495  (307*33  miles). 

This  route  presents  another  advantage  not  less  remarkable,  and  not 
less  rare  in  the  isthmus.  It  is*  that  the  most  important  operations,  at 
least  those  of  the  canal  to  be  excavated,  from  one  of  the  lakes  to  the 
Pacific,  are  to  be  carried  on  in  a  country  where  laborers  are  not  want- 
ing, and  where  the  diseases  which  cut  oflf  Europeans  on  the  Atlantic 
shores  around  the  gulf  of  Mexico,  and  throughout  nearly  the  whole 
extent  of  the  isthmus,  do  not  rage.  In  the  supposition,  the  most  natu- 
ral one,  that  the  canal  of  junction  will  commence  at  Moabita,  we  have, 
in  the  immediate  proximity,  an  abundance  of  hands.  The  country, 
which  spreads  out  between  lake  Leon  and  Realejo,  offers  neighboring 
centres  of  population  in  a  greater  number  than  any  other  portion  of 
the  ancient  Spanish  monarchy  in  America,  within  a  radius  of  from  50 
to  60  kilometres  (31  to  37  miles)  around  Moabita,  and  still  nearer  to 
the  line  of  the  canal;  there  is  Leon,  which  has  35,000  inhabitants; 
Chinandega,  where  we  find  16,000;  Realejo,  Elviejo,and  Nazarote, 
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which  are  all  populous*  On  the  southera  shore  of  lake  Leon  is  Ma- 
liagua,  with  12,000  souls.  Near  it,  at  the  north-west  extremity  of 
lake  Nicaragua,  the  population  is  not  less  abundant*  Independently 
of  Grenada  and  Nicaragua,  we  may  point  out  Mataya,  with  18,000 
inhabitants,  and  Nandaime,  which  is  also  of  importance.  The  countrv, 
likewise  well  peopled,  is  of  such  fertility  that  it  will  be  easy  to  nourish, 
at  small  expense,  a  numerous  army  of  laborers.  Messrs.  Rouhaud  and 
Dumartray  mention  tracts  that  have  yielded  as  many  as  four  crops  of 
maize  in  a  year.  When  we  reflect  on  the  striking  beauty  of  these  re- 
gions, their  riches,  and  all  the  privileges  which  nature  has  so  prodi* 
gaily  bestowed  on  them,  we  are  led  to  regard  as  a  presentiment  the 
mystic  hope  of  Columbus,  which  he  has  so  naively  recorded  in  his 
letters,  that  he  had  discovered  the  true  location  of  the  terrestrial  para- 
dise in  the  countries  on  which  he  had  landed. 

At  this  time,  and  for  some  years  back,  several  individuals  of  the 
States  of  Nicaragua  and  Costa  Rica,  supported  by  their  respective 
governments,  have  been  endeavoring  to  form  a  society  who  will  un- 
dertake a  provisional  communication  between  the  two  oceans  in  this 
direction.  Their  plan  is  to  throw  a  barrier  across  the  entrance  of  the 
Colorado;  then  to  raise  the  level  of  the  San  Juan  de  Nicaragua  at  each 
of  the  four  rapids  above  mentioned,  so  as  to  have  on  the  river  a  regu- 
lar service  of  steamers,  to  transport  the  merchandize,  of  which  the 
port  of  San  Juan  shall  be  the  entrep&t,  to  Grenada,  Nicaragua,  and 
Moabita,  at  the  head  of  lake  Leon.  The  Tipitapa  would  be  improved 
in  the  same  manner,  hy  means  of  dams.  The  carriage-road  from  Mo- 
abita to  Realejo  would  be  put  in  order  and  regularly  kept  up.  Maga* 
zines  would  be  built  at  the  ports  of  San  Juan,  Moabita^  and  Realejo. 
It  is  supposed  that  a  sum  of  from  12,500,000  to  15,000,000  of  francs 
(2,500,000  to  3,000,000  of  dollarsj  will  be  sufficient  for  the  undertake 
ing.  The  persons  who  are  endeavoring  to  carry  out  this  project, 
think  that  it  will  be  a  first  step  towards  the  establishment  of  a  mari- 
time junction.  We  cannot  deny  that  facilities  of  transport,  such  as 
will  be  afforded  by  steamers  from  the  Atlantic  coast  into  the  heart  of 
Central  America,  will  be  likely  to  draw  into  these  happy  and  almost 
virgin  regions  many  Europeans,  eager  in  the  pursuit  of  fortune.  Cen- 
tral America  will  then  cease  to  be  a  land  of  mystery,  and  its  resources 
once  developed,  it  will  fix  the  attention  of  capitalists,  and  of  the  gov^ 
ernments  of  the  great  powers*  Moreover,  is  it  not  in  the  order  of 
nature  that  everything  must  go  on  by  degrees,  and  that  the  com- 
mencements of  the  vastest  creations  of  man  are  often  on  the  humblest 
ecale? 
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[We  re-print  the  following  Report  of  the  Western  Railroad  Com- 
pany of  Massaehusetts,  which  shows  the  manner  in  which  statistical 
information  is  now  required  by  a  law  of  that  Stiite  to  be  given  in  such 
caseS|  which  is  well  worthy  of  imitation  elsewhere.  Com.  Pub.] 

Annual  Report  qf  the   Western  Railroad  Corporation^  for  the 

year  1846. 


|3,000,000-00 

400,000-00 

3,000,000-00 

400,000-00 

3,400,000-00 

4,999,55556 


4,999,555-56 


Return  of  the  Western  Railroad ^  under  the  Jlct  of  •Spril  16^  1846, 
for  11  months^  from  Jan.  ly  1846,  to  the  30th  November,  1646. 

Capital  stock,     . 

Increase  of  capital,  since  last  report,     . 

Capital  paid  in,  per  last  report. 

Capital  paid  in,  since  last  report. 

Total  amount  of  capital  stock  paid  in. 

Funded  debt,  per  last  report. 

Funded  debt  paid,  since  last  report. 

Funded  debt,  increase  of,  since  last  report. 

Total  present  amount  of  funded  debt. 

Floating  debt,  per  last  report. 

Floating  debt  paid,  since  last  report. 

Floating  debt,  increase  of,  since  last  report. 

Total  present  amount  of  floating  debt. 

Total  present  amount  of  funded  and  floating  debt,         4,999-555-56 

Average  rate  of  interest  per  annum  on  do.,    .  5-2  per  cent. 

Cost  qfRoad  and  EquinmerU, 
For  graduation  and  masonry,  per  last  report. 
For  graduation  and  masonry, paid  during  the  past  year, 
Total  amount  expended  for  graduation  and  masonry. 
For  bridges,  per  last  report. 
For  bridges,  paid  durinff  the  past  year. 
Total  amount  expended  for  bridges. 
For  superstructure,  including  iron,  per  last  report; 
For  superstructure,  including  iron,  paid  during  the 

past  year. 
Total  amount  expended  for  superstructure,  including 

iron,     . 
For  stations,  buildings,  and  fixtures,  as  per  last  report. 
For  stations,  buildings,  and  fixtures,  paid  during  the 

past  year. 
Total  amount  expended  for  stations,  buildings,  and 

fixtures. 
For  land,  land-damages,  and  fences,  per  last  report. 
For  land,  land-damages,  and  fences,  paid  during  the 

past  year. 
Total  amount  expended  for  land,  land-damages,  and 

fences,  •  •  • 

For  locomotiyes,  per  last  report. 
For  locomotives,  paid  during  the  past  year. 
Total  amount  expended  for  locomotives. 
For  passenger  and  baggage  cars,  per  last  report. 
For  passenger  and  baggage  cars,  paid  during  the  past 

year,     . 
Toul  amount  expended  for  passenger  and  baggage 

cars,  .  • 


3,146,494-36 

7,545-50 

3,154,039-86 

163,736-23 

163,736-23 
1,031,686-08 

22,347-38 

1,054,033-46 
232,178-14 

18,153-87 

250,332-01 
234,454-97 

42,551-19 

277,006-16 
347,470-72 

71,507-42 
418,978-14 

60,418-02 

4,648-47 
55,066-49 
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For  merchandize  cars^  per  last  report, 

I<^or  merchandize  cars,  paid  daring  the  past  year. 

Total  amount  expended  for  merchandize  cars. 

For  engineering  and  other  expenses,  per  last  report, 

For  engineering  and  other  expenses^  paid  during  the 

past  year, 
Total  amount  expended  for  engineering  and  other  ex- 

penses. 
Total  cost  of  road  and  equipment. 
Cost  of  Albany  and  West  Stockbridge  Railroad,  built 

and  leased  by  Western  Railroad, 

Charaeteriitici  of  Road. 
Length  of  road,  . 
Length  of  single  track,   • 
Length  of  double  track, 
Lens^th  of  branches  owned  by  the  Company,  stating 

whether  they  have  a  single  or  double  track. 
Weight  of  rail  per  yard  in  main  road,  . 
Weight  of  rail  per  yard  in  branch  roads. 
Maximum  grade,  with  its  length  in  main  road. 
Maximum  grade,  with  its  length  in  branch  roads. 
Total  rise  and  fall  in  main  road. 
Total  rise  and  fall  in  branch  roads. 
Shortest  radius  of  curvature,  with  length  of  curre  in 

main  road. 
Shortest  radius  of  curvature,  with  length  of  curve  in 

branch  roads,  . 
Total  degrees  of  curvature  in  main  road, 
Total  degrees  of  curvature  in  branch  roads,    . 
Total  length  of  straight  line  in  main  road. 
Total  length  of  straight  line  in  branches, 
Afi^gregate  length  of  truss  bridges. 
Whole  length  of  road  unfinished  on  both  sides. 

Doings  dvring  the  Tear. 
Miles  run  by  passenger  trains. 
Miles  run  by  freight  trains. 
Miles  run  by  other  trains. 
Total  miles  run. 

Number  of  passengers  carried  in  the  cars. 
Number  of  passengers  carried  one  mile. 
Number  of  tons  of  merchandize  carried  in  the  cars. 
Number  of  tons  of  merchandize  carried  one  mile, 
Number  of  passengers  carried  one  mile,  to  and  from 

other  roacSs,     . 
Number  of  tons  carried  one  mile,  to  and  from  other 

roads,  «  .  • 

Average  rate  of  speed  adopted  for  passenger  trains, 
including  stops^ 

Avera^  rate  of  speed  adopted  for  freight  trains,  in- 
cluding stops. 

Estimated  weight,  in  tons,  of  passenger  trains,  includ- 
ing engine  and  tender,but  not  including  passengers, 
hauled  one  mile, 

Estimated  weight  of  merchandize  trains,  including 
engine  and  tender,  but  not  indadiag  freight,  hauled 
one  mile. 


$248,018*41 
122,529-GO 
370,548-01 
665,850-61 


665,850-61 
6,409,590-97 

1,776,197-45 


117-804  miles. 

111-350  miles. 

6*454  miles. 


56-50  lbs. 

83  ft.  per  mile,  1-5  miles. 

2087  feet. 

882  feet;  490  feet  in  length. 

6370  feet 
62-935  miles. 
6092-50  feet. 


215,369 

313,259 
45,328 

573,956 

265.664 
14,273,184 

166,394 
15,748,223 

7,042,846 

11,275,654 
'25  miles  per  hour,  Bosioa 

and  Sprinfi^field. 
20  miles  per  hour,  Albany 

and  Springfield. 

10  miles  per  hour. 


9,691,605 


31,952,418 
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ExpendUutts  for  Working  the  Road. 

For  repairs  of  Albany  and  West  Stockbridge  Railroad, 

For  repair  of  road^  maintenance  of  way,  exclusive  of 
wooden  truss  bridges  and  renewals  of  iron. 

For  repairs  of  truss  bridges. 

For  renewals  of  iron,  including  laying  down. 

For  wages  of  switch-men,  gate-keepers,  and  flag-men. 

For  removing  ice  and  snow, 

For  repairs  of  fences,  gates,  houses  for  flag-men^  gate- 
keepers, switch-men,  tool- houses,     . 

Total  for  maintenance  of  way,  .   . 

Motive  Powere. 
For  repairs  of  locomotives. 
For  new  locomotives,  to  cover  depreciation. 
For  repairs  of  passenger  cars,    . 
For  new  passenger  cars,  to  cover  depreciation. 
For  repairs  of  merchandize  cars. 
For  new  merchandize  cars,  to  cover  depreciation. 
For  repairs  of  gravel  and  other  cars. 
Total  tor  maintenance  of  motive  poyer, 

MiaeeUaneoue, 

For  fuel  and  oil. 

For  salaries,  wages,  and  incidental  expenses,  charge- 
able to  passenger  department. 

For  salaries,  wages,  and  incidental  expenses,  charge- 
able to  freight  department. 

For  gratuities  and  damages. 

For  taxes  and  insurance, 

Forfenies, 

For  repairs  of  station  buildings,  aqueducts,  fixtures, 
furniture. 

For  interest. 

For  amount  paid  other  companies,  in  tolls  for  pas- 
sengers and  freight  carried  on  their  roads,  specifying 
each  company. 

For  amount  paid  other  companies  as  rent  for  use  of 
their  roads,  specifying  each  company, 

For  salaries  of^  president,  treasurer,  superintendent, 
law  expenses,  office  expenses  of  the  above  offices, 
and  all  other  expenses  not  included  in  any  of  the 
foregoing  items. 

Income  during  the  Year.    [11  months.] 
For  passengers: — 

1.  On  the  main  road  exclusively,  including  branch 

owned  by  company, 

2.  To  and  from  other  roads,  specifying  what. 
For  freight:— 

1.  On  main  road  and  branches  owned  by  company 

2.  To  and  from  other  connecting  roads, 
U.S.  mails.    RenU, 

Total  income,     .  '        . 

Net  earnings  after  deducting  expenses. 


Surplus  not  divided. 
Surplus  last  year. 
Total  surplus,     . 


Dividends. 


$11,601-46 

32,495-54 
11,674-13 
24,52212 

2,973-94 


83,267-19 


41,209-25 

7,700-00 

3,394-31 

4,750-00 

21,899-75 

10,50000 

89,453-31 


95,00601 

22,508-18 

63,458-63 
7,514-91 
1,360-49 
2,78517 

16,195-02 
244,731-57 


31,130-89 


389,861-42 

217,064-22 
172,797-20 
459,365-18 
156,958-68 
302,406-50 
29,191-29 
878,417-89 
221,006-52 

204,000-00 
17,006-52 
87,005-47 

104,011-99 


Digitized  by  LjOOQ IC 


1 


370  Civil  Engineering. 

Estimated  DeoreciaHon  beywid  the  Rmewalts,  viz:- 
Road  and  bridgeSj 
Buildings, 
Engines  and  cars,   . 

Addison  Gilmore, 

Edmund  Dwioht, 

John  Howard, 

JosiAH  Sticknet, 

Stephen  Fairbanks,         ^Dtreetors. 

James  Russell, 

Robert  Campbell, 

JoNA.  Chapman, 

Abrm.  H.  Howland. 

SuFFOLKi  ss.  Boston,  January  11,  1847,  Then  personally  ap- 
peared the  above  named  Directors  of  the  Western  Railroad  Corpora- 
tion,  and  made  oath  that  the  report,  by  them  subscribed,  was  true, 
according  to  the  best  of  their  knowledge  and  belief.    Before  me, 

JOSIAH  QUINCT,  Jr., 

,         Justice  qfthe  Peace. 


Railtcay  Statistics. 


From  the  Eisenbahn-Jahrbuch  (Railway  Year-book),  recently  pub- 
lished by  the  Baron  de  Reden,  at  Berlin,  we  obtain  some  yaluable 
additions  to  railway  statistics.  The  author  is  now  in  office  under  the 
Prussian  Government,  and  formerly  superintended  tbe  construction 
of  the  railway  from  Berlin  to  Stettin. 

The  analysis  of  accidents  which  occurred  on  railways  in  Belgium, 
England,  France,  and  Germany,  respectively,  during  five  years,  com- 
mencing 1st  August,  1840,  is  as  follows : — 


Belgium, 
England, 
France, 

Fatal  AccideDts. 
35 
300 
71 

Total  number  of  Accidents. 
100 
1500 
220 

Germany, 

11 

22 

It  appears,  rom  this  table,  that  the  total  number  of  persons  in  any 
way  injured  during  this  period,  in  the  four  countries,  was  1842 ;  and 
of  these  accidents,  4 17,  or  between  one-fourth  and  one-fifth,  were  fatal. 
The  following  table  shows  approximately  what  proportion  of  these 
accidents  have  occurred  in  each  country,  and  also  the  annual  average 
of  accidents: — 

Fatal  Accidents  annually.  Total  Accidents  annually. 
Belgium,                   7  or  -,^th  20  or  ^\\\\. 

England,  60  or  {.ths  300  or  |ths. 

France,  14-2  or  ^th  44  or  |th. 

Germany,  2-2  or  -j^ih,  4-4  or  ^^d. 

In  this  table,  the  casualties  on  French  lines  include  those  of  the 
Versailles  catastrophe,  by  which  5S  lives  were  lost.    The  accidents 
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on  the  Belgian  lines,  in  1843  and  1844,  arose  almost  entirely  from 
breakage  of  axles  and  from  carriages  getting  off  the  rails. 

A  more  accurate  estimate  of  the  relative  insecurity  of  railways  in 
either  country  is  obtained  by  comparing  the  number  of  casualties 
with  the  total  number  of  passengers  conveyed.  Taking  the  annual 
mean  proportion,  we  get  the  following  results,  which  distinguish  whe- 
ther the  accident  arose  frokn  the  faultof  the  sufferers  or  of  the  railway 
managers: — 

PaMeogen  killed  Officials  killed  and  Persona  killed 

from  their  own  woooded  from  their  from  defeoUYe 

neglect  own  neglect.  management. 

Belgium,        1  in       670,000  1  iu     280,000  1  in    1,690,764 

England,         lin       869,000  1  in     300,000  1  in       852,416 

France,  1  in    2,157,000  1  in  5,000,000  1  in    3,465,996 

Germany,       1  in  25,000,000  1  in  9,000,000  1  in  12,252,858 

In  this  list,  each  country  is  placed  in  the  order  of  the  relative  inse* 
curity  of  its  railways.    The  terrible  disproportion  in  this  respect,  be 
tween  the  two  former  and  the  two  latter,  is  very  significant,  and  de* 
serves  careful  attention.  Civ.  Eof .  &  Arch.  Jour. 


Notice  of  a  Paper  on  the  Helder  or  Great  North  Holland  Canal, 
read  before  the  Institution  qf  Civil  Engineers,  by  Mr.  6..  B.  W. 
Jackson,  Associate,  Feb.  9, 1847. 

This  canal  was  constructed  by  the  late  Mr.  J.  Blanken,  engineer, 
during  the  six  years  between  1819  and  1825,  for  the  passage  of  fri« 
gates  and  first-class  merchantmen,  and  extends  from  Amsterdam  to 
Kieuwediep  in  the  Texel.  The  state  of  the  navigation  through  the 
Zuyder  Sea,  in  the  early  part  of  the  17th  century,  having  become  so 
defective,  in  consequence  of  accumulated  sand-banks  and  shoals,  that 
camels  were  necessarily  made  use  of  to  lift  the  vessel  over  the  shallows 
at  Pampas,  thereby  incurring  both  extreme  loss  of  time  and  inconve- 
nience, the  Dutch  Government  deemed  it  necessary  to  consult  Mr. 
Blanken  on  the  possibility  of  remedying  the  evil.  That  engineer  ac- 
cordingly projected  the  above  canal,  which  has  three  divisions,  the 
summit  level  being  only  three  feet  eight  inches  above  the  outlets.  Its 
length  is  fifty-one  miles.  It  is  one  hundred  and  twenty4hree  feet 
seven  inches  broad  at  top,  thirty  feet  ten  inches  at  bottom,  and  twenty 
feet  six  inches  deep.  The  pile-driving  and  boring  experiment  under* 
taken  by  him,  to  ascertain  the  probability  of  success,  show  that  the 
original  sea-shore,  being  the  only  really  hard  ground  in  the  north  of 
Holland,  is  to  be  met  with  at  forty-three  feet  under  the  present  sur- 
face of  the  ground ;  and  as  the  foundations  of  the  locks  were  laid, 
nearly  at  that  depth,  the  result  of  the  experiment  was  considered  to 
afibrd  sufficient  guarantee  for  the  stability  of  the  works.  The  charac- 
ter of  the  soil  in  that  part  of  Holland  is  exceedingly  treacherous,  and 
it  reflects  great  credit  on  our  foreign  neighbors  that  they  were  able  to 
overcome  the  various  difficulties  with  which  they  bad  to  contend. 
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The  constructions  generally  consist  of  floating  and  swing-bridges, 
tide-locks,  passage-locks,  &c.  The  floating  bridges  are  peculiar  on 
accoant  of  their  flexibility,  consisting  of  two  platforms,  one  fixed  to 
each  shore,  on  piles,  the  end  of  each  of  which  is  worked  by  sets  of 
double  levers,  and  resting  on  two  boats,  so  that  when  the  bridge  is 
required  to  be  opened,  both  boats  are  withdrawn,  one  towards  each 
^hore.  The  Willem  lock  is  two  hundred  and  ninety-seven  feet  eight 
inches  long,  fifty-one  feet  five  inches  wide;  the  height  of  the  lock  walls 
being  thirty -two  feet  six  inches,  and  the  gates  being  each  twenty-nine 
feet  five  inched  by  twenty-nine  feet  four  inches. 

The  total  cost  amounted  to  one  million  and  a  half  pounds  sterling. 
The  time  required  by  vessels  to  make  the  passage  from  Amsterdam 
to  the  Holder  varies  according  to  their  size,  and  the  means  of  haulage; 
fly-boats  with  six  relay  of  four  horses  each,  making  it  in  ten  hours, 
whilst  large  east  Indiamen  require  two,  three,  and  four  days,  accord- 
ing to  the  wind.  The  details  of  construction  of  the  whole  of  the 
works  were  given  very  freely  and  with  illustrated  drawings.  In  the 
discussion  which  ensued,  it  was  stated  that  the  only  canal  in  this 
country  which  could  be  contrasted  with  that  of  the  Helder,  was  the 
Caledonian  canal,  which  was  projected  upon  a  report  by  Watt,  com- 
menced by  Jessop,  and  in  a  great  part  constructed  by  Telford,  a  few 
years  previously  to  the  Helder  canal.  The  principal  difierence  be- 
tween the  two  consisted  in  the  nature  of  the  ground  through  which 
they  were  cut,  the  former  being  excavated  entirely  out  of  alluvial  de- 
posit, whilst  the  latter  had  to  be  cut  out  of  hard  gravel,  and  in  some 
cases  rock.  An  interesting  account  was  given  of  the  mode  of  forming 
the  spot  for  the  entrance  lock  at  the  Inverness  end  of  the  Caledonian 
canal.  The  object  was  to  carry  the  work  out  into  deep  water.  A 
large  mass  of  earth  was  deposited  in  the  sea  to  the  full  extent  intended. 
Upon  this  mound  a  heavy  load  of  material  was  laid,  to  consolidate 
the  mass.  After  settling  for  a  considerable  time,  the  upper  mass  was 
removed,  the  excavation  was  made  for  the  lock-pit,  and  the  construc- 
tion was  effected  with  comparative  facility,  and  had  endured  much 
rough  weather  since,  without  any  symptoms  of  failure.  The  super- 
incumbent weight  which  was  removed  being  greater  than  any  subse- 
quent strain,  there  was  no  danger  of  the  lock  ever  sinking. 

On  the  16th  inst.,  this  paper  was  continued,  and  treated  principally 
of  the  art  of  building  with  fascine  work,  as  practised  in  Holland  and 
Germany. 

The  usual  construction  of  these  dyfces  was  described  to  be,  by  sink- 
ing successive  layers  or  beds  of  fascines,  or  faggots,  of  almost  thirty 
inches  thick  by  from  eight  to  sixteen  yards  in  width,  and  of  propor- 
tionate length,  weighted  with  gravel  and  stones,  mingled  with  clay, 
sea-weed,  and  silt.  These  layers  were  continued  until  they  reached 
above  the  sea  level,  when  the  top  was  constructed  of  more  solid  ma- 
terials, and  .sometimes  capped  with  brickwork,  as  the  public  roads 
were  formed  upon  them. 

The  slopes  of  the  faces  of  the  dykes  vary  considerably :  some  of  the 
low  dykes  are  in  section  of  the  form  of  an  arc  of  a  circle  of  six  to  ten 
feet  chord  and  ten  inches  to  one  foot  versed  sine,  covered  with  fascine 
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matting)  staked  down  upon  a  clay-bed.  Others  have  a  base  of  nine* 
teen  feet  wide  and  five  feet  of  a  triangular  section,  also  made  up  of 
fascines  and  stakes,  secured  by  hurdles  and  wattling,  with  clay,  peat, 
sea-shells,  and  sand,  well  rammed  in,  and  then  covered  with  turf. 
Others  are  formed  with  rows  of  piles,  sixteen  feet  long,  with  their 
heads  six  or  seven  feet  above  the  shore,  joined  longitudinally  and 
laterally,  by  waling  timber,  filled  in  and  around  with  fascine  beds 
and  weighted  with  stone.  Baskets  filled  with  sand  are  also  used  in 
certain  situations,  as  well  as  various,  modifications  of  all  these  kinds 
of  protections.  It  was  stated  that  these  constructions  were  found  to 
succeed  better,  and  last  as  long  as  stone,  being  at  the  same  time  about 
half  the  cost.  Ibid. 


Protracted  Progress  of  the  Railway  System. 

Had  it  not  been  for  the  force  of  prejudice,  we  might  have  had  the 
railway  system  in  active  operation  at  a  much  earlier  date,  and  that 
even  in  its  present  form;  it  was  but  the  chance  votes  of  one  or  two 
directors  that  secured  its  advancement  in  1829.  All  the  main  lines  of 
railway  now  existing  were  projected  in  1824  and  1825,  and  might 
have  been  executed  before  1830,  instead  of  lingering  till  nearly  the 
present  day ;  public  and  legislative  ignorance,  however,  stood  in  the 
way,  and  it  cannot  be  denied  that  the  country  has  thereby  been  kept 
back  for  many  years  in  its  prosperity  and  advancement.  To  show 
more  fully  the  operation  of  the  retarding  force  of  prejudice,  we  shall 
give  the  dates  of  many  railway  inventions  and  the  dates  of  their  re- 
cognized  use  :— 

1754,  flanched  wheels,      .  .        adopted  1815 

1789,  edge  rails,         .  .                      «•       1815 

1803,  malleable  iron  rails,  .             «       1830 
1820,  parallel  rails,      .  .                     <<       1835 

1804,  locomotive  engines,  .  .             <<       1821 

1805,  ditto  for  passengers,  .                    '*<       1830 

In  1804,  we  had  malleable  iron  rails,  flanch  wheels,  and  the  loco» 
motive.  We  had,  in  fact,  all  the  elements  of  the  railway  system;  and 
had  they  then  been  fully  adopted,  their  development  must  have  been 
much  more  rapid  than  it  has  since  been.  In  1814,  a  speed  of  20 
miles  an  hour  would  have  been  gained  by  George  Stephenson,  and 
we  should  be  at  least  20  years  in  advance.  Every  part  of  the  system 
has,  however,  been  kept  back  by  errors  and  prejudice;  and  the  exer- 
tions of  Richard  Trevithick  and  George  Stephenson  retarded  by  the 
ignorance  and  wantof  reasoning  power  of  their  professional  brethren. 
No  theorem  can  be  proved  more  efiectually  than  that  the  railway 
system  of  1825-1835  might  have  been  carried  out  in  1805-1815,  and 
it  presents  one  of  the  clearest  cases  to  be  fonnd  in  economical  history 
of  the  prejudicial  postponement  of  a  valuable  institution. — Railway 
Register.  Lend.  MioiDg  jour. 

Vob.  Xni.-'SBDVtBiBS.— No.  6|  Jvm,  1S47.  92 
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Ir,on  Bridge  Rails. 

We  understand  that  Mr.  Wood,  of  the  British  Iron  Company^s 
Works,  Abersychan,  succeeded  in  rolling,  during  last  week,  bridge 
rails  weighing  90  lbs.  per  yard,  30  feet  long}  and  finer  and  more  per- 
fect rails,  a  correspondent  asserts,  were  never  seen.  This  is  but  one 
of  the  many  instances  in  which  Mr.  Wood  has  proved  his  great  skill 
and  extensive  practical  knowledge  of  the  manufacture  of  rails  and 
other  iron,  as  well  as  the  minutiw  of  the  iron  manufacture  generally 
— as  the  workings  for  which  this  establishment  is  celebrated  fully 
testify.  Ibid. 


AMERICAN  PATENTS. 


ld$t  qf  Jlmerican  Patents  which  issued  in  the  month  qf  Mayy 
1846, — with  Exemplifications^  by  C^ABL£s  M.  Keller,  ^gentfor 

.  procuring  Patents^  and  late  Chief  Examiner  qf  Patents  in  the 
U.  S.  Patent  Office. 

I.  For  Improvements  in  the  Plough;.  John  M»  May,  Philadelphia, 

Pemisylvania,  May  2. 

Claim.1 — ^<  What  I  claim  a»  my  invention,  and  desire  to  seenre  by 
letters  patent,  is  making  the  land-side,  the  bed  of  the  share,  and  the 
standard  all  in  one  piece  of  sheet-mietal,  cut  out  in  the  manner  de- 
scribed,  so  as  to  afford  greater  stability,  and  to  reduce  the  cost  af  con- 
struction. 

<<  I  also  claim  making  the  coulter  with  two  points*and  two  cutting 
edges,  and  secured  to  the  land-side  of  the  standard,  to  admit  of  revers- 
ing end  for  end,  and  inclining  the  forward  point  up  or  down,  for  the 
purpose  and  in  the  manner  described. 

<<  And,  finally,  I  claim  conneeting  the  axletree  of  the  guide- wheels 
with  the  beam,  by  means  of  adjustable  arms,  to  afford  a  means  of 
directing  the  plough,  as  described.'' 


2.  For  an  Improvement  in  the  Lamp  for  burning  Lard  and 
Oils  ;  John  Street,  Philadelphia,  Pennsylvania,  May  2. 
This  is  for  making  the  stand  and  the  bowl  of  the  lamp  of  wood,  the 
latter  being  lined  inside  with  metal;  and  for  this  purpose,  the  bowl,or 
oil  receiver,  is  made  in  two  parts,  to  admit  the  metal  lining*,  the  two- 
parts  of  wood  being  then  secured  in  any  desired  manner  by  screwing 
them  into  one  another,  by  means  of  flanches. 

Claim.— ^  What  I  claim  as  my  inventiM,  and  desire  to  secure  by 
letters  patent,  is  the  manner  of  constructing  the  lamp,  by  makiug  the 
stand  and  base  of  wood,  and  the  bowl  of  wood  lined  with  metad,  a» 
described  in  the  specification  and  drawings." 
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3.  For  an  Improvement  in  the  Machine  for  Bolting  Flour;  Elisha 
S.  Snyder,  Charlestown,  Jefferson  county,  Virginia,  May  2. 
Claim. — "Whati  claim  as  my  inyention.  and  desire  to  secure  by 

letters  patent,  is  the  before  described  improvement  in  the  machine  for 
bolting  flour,  that  is  to  say :  The  combination  of  the  bran  trough, 
elevator,  and  spouts  urith  the  contrary  conveyor  and  spouts  for  sepa- 
rating Che  finished  flour  from  the  middlings,  and  conducting  the  fliour 
to  the  discharged  spout  by  the  contrary  conveyor*  and  the  latter  to  the 
meat  chest,  through  the  openings,  whence  it  is  again  elevated  by  the 
elevators  and  subjected  to  another  operation  in  the  revolving  sieve; 
whilst  the  bran  is  at  the  same  time  mixed  with  the  middlings  and 
flour,  being  first  received  into  the  trough,  and  elevated  thence,  by  the 
additional  elevators,  to  the  spout  which  conducts  it  to  the  meal  chest, 
by  means  of  another  spout,  where  it  is  mixed  with  the  middlings  and 
flour,  and  elevated  to  the  sieve  by  the  elevators,  by  which  the  bran 
IS  made  to  repeat  its  office  of  keeping  the  meshes  of  Che  bolting  cloth 
open,  as  described.*' 

4.  For  an  Improvement  in  the  Wind  Mill;  Allen  Judd,  Cabotsville, 
Massachusetts,  May  2. 

This  invention  consists  in  placing  the  vanes  around  a  vertical  shaft, 
and  at  a  distance  therefrom,  and  arranged  with  their  planes  tangential 
to  the  inner  circumference  of  the  rims  of  the  wheel  to  which  they  are 
attached,  or  to  some  circle  of  less  diameter,  with  sufficient  space  be^ 
tween  each  for  the  passage  of  the  wind,  which  enters  the  wheel  from 
below,  and  acts  on  the  inner  surfaces  of  all  the  vanes  and  passes  out; 
the  wheel  being  surrounded  with  twoseriesof  shutters, or  blinds,  one 
series  t>elow  a  floor  which  is  on  a  level  with  the  lower  open  rim  of 
the  wheel,  and  the  other  series  above  this  floor,  the  former  being 
thrown  open  on  the  side  towards  the  wind,  by  which  it  enters  the 
wheel,  and  those  of  the  upper  story  thrown  open  on  the  other  stdCy 
for  the  escape  of  the  wind  after  it  has  acted  on  the  wheel. 

Claim. — <<  I  claim  as  my  invention,  and  desire  to  secure  by  letters 
patent,  a  wheel,  substantially  such  as  is  herein  described,  having  one 
end  open  for  the  admission  of  the  wind,  in  combination  with  a  sur- 
rounding casing,  divided  into  two  compartments  and  composed  of 
shutters,  one  of  the  compartments  to  admit  the  wind  to  the  inside  of 
the  wheel,  and  the  other  to  permit  its  escape,  all  substantially  as  herein 
described.'* 


5.  For  a  Ouard for  preventing  the  passage  qf  Air  and  Water  under 
Doors;  Luther  tiifford,  Syracuse,  New  York,  May  2. 
Claim* — ^^  I  do  not  claim  a  flap,  hinged  to  the  bottom  part  of  a  door, 
or  operating  in  vertical  directions  in  a  groove,  or  cavity,  made  therein, 
as  heretofore  used  and  applied  to  doors;  but  that  which  I  do  claim 
as  my  improvement,  is  the  combination  of  the  turning  flap  (applied  to 
the  door)  and  the  shoulder  made  upon  the  threshold  thereof;  ^e  said 
turning  flap  having  a  spring  or  equivalent  adapted  to  it  and  the  door^ 
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for  turning  it,  and  elevating  or  partially  revolving  its  lonrer  edge  above 
the  threshold,  while  the  operation  of  opening  the  door  is  being  effected; 
and  also  a  cam-plate^  or  other  mechanical  equivalent,  applied  to  the 
door-framcy  for  the  purpose  of  turning  it  (the  flap)  into  a  vertical  po- 
sition whenever  the  door  is  closed,  as  described." 


6.  For  Improvements  in  the  Plough ;  John  M.  May,  Philadelphia, 

Pennsylvania,  May  2. 

Claim, — ^"  What  I  claim  as  my  invention,  and  desire  to  secure  by 
letters  patent,  is  the  making  the  land-side,  the  mould-board, and  posts 
of  ploughs  all  of  one  piece  of  plate-metal,  as  described ;  thereby  saving 
much  expense  in  making,  and  being  more  firm  and  substantial  than 
when  made  of  separate  pieces. 

<<  I  also  claim  the  adaptation  of  a  guard  superficially  applied  to  fin- 
ished ploughs,  as  described ;  thereby  adding  to  their  durability,  by 
protecting  the  parts  most  liable  to  wear — when  removed  leaving  that 
part  of  the  plough  as  perfect  as  when  new — and  which  may  be  used  or 
omitted  at  pleasure. 

*<  I  also  claim  the  method  of  attaching  and  securing  the  movable 
progressive  share,  by  means  of  the  belts  passing  down  below  the 
mould-board,  in  combination  with  the  notches  in  the  back  edge  of  the 
share,  substantially  as  described ;  thereby  saving  (when  this  form  of 
plough  is  used)  the  great  expense  of  shares,  as  one  progressive  share 
equals,  in  service,  several  of  the  ordinary  kinds. 

^  And,  finally,  I  claim  the  method  of  fastening  and  adjusting  the 
coulter,  as  described ;  thereby  presenting,  successively,  a  great  length 
of  cutting  edge  to  sever  obstructions  before  the  plough.'' 


7.  For  a  Machine  for  Cutting'  Shell  or  Iforn;  Joel  R.  Morse,  Bos- 
ton, Massachusetts,  May  d. 

After  the  shell  or  horn  has  been  properly  softened,  it  is  put  on  to  a 
carriage  which  carries  it  to,  and  against,  the  edge  of  a  knive,  by  which 
it  is  reduced  to  the  required  thickness;  and  to  hold  it  on  to  the  car- 
riage, with  the  face  in  contact  therewith,  notwithstanding  the  in- 
equalities thereof,  a  thin,  flexible  plate  of  metal,  attached  to  the  car- 
riage, is  placed  over  the  shell  or  horn,  and  over  this  another  thin  plate 
of  metal,  which  does  not  move;  and  this  last  plate  is  borne  down  by  a 
series  of  vertical  pressers,  forced  down  each  by  a  separate  spring,  to 
act  on  the  unequal  surface  of  the  shell  or  horn,  and  thus  make  one 
surface  level  with  the  surface  of  the  carriage,  so  that  the  knife  shall 
only  shave  off  the  surplus  thickness. 

Claim. — <*  What  I  claim  as  my  invention,  and  desire  to  secure  by 
letters  patent,  is  the  arrangement  for  carrying  the  shell  to  the  knife, 
upon  a  carriage,  in  connexion  with  the  method  of  holding  the  shell 
steadily  upon  the  carriage,  by  means  of  the  disconnected  upright  bear- 
ings, operated  upbn  by  the  springs,  as  herein  described." 
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S.  Vor  an  tmprotemtni  in  the  Sash  Pasiener;  Wm.  S.  McLean^ 
Allegheny,  Pennsylvania,  May  2. 

A  cog-wheel  is  placed  in  the  window  frame,  so  as  to  act  on  the 
sash,  and  on  the  arbet  of  this  wheel  there  is  a  ratcliet-wheel,  the  teeth 
of  which,  oti  the  face  of  the  cog-wheel,  receive  a  spring-catch,  and 
the  ratchet-wheel  is  prevented  from  turning  too  freely  by  a  friction 
spring,  SD  that  when  the  cog-wheel  is  unlocked,  by  withdrawing  a 
spring-bolt,  the  sash  can  be  moved  up  or  down,  the  friction  spring  t>a 
Ihe  periphery  of  the  ratchet-wheel  being  sufficient  to  hold  the  sash  in 
any  desired  position. 

Claim. — ^  What  I  claim  as  my  invention,  and  desire  to  secure  by 
letters  patent,  is  the  combination  of  the  cog-wheel,  friction  ratchet- 
wheel,  friction  spring  and  lock-bbit,  as  applied  to  window-sash,  in  the 
manner  described.^ 


&  For  an  Improved  Apparatus  /or  Washing  and  Amalgamating 
Gold  and  Silver ;  Daniel  Anbury,  Coburus  P.  0.,  Union  county, 
North  Carolina,  May  2. 

The  patentee  sajrs,— ^By  the  ordinary  and  common  processes  for 
Che  separation  of  gold  and  silver  from  their  ores,  by  washing  with 
water  and  amalgamation  with  mercury,  there  has  always  been  a  loss 
of  both  gold  and  silver, as  well  as  of  the  mercury.  In  the  hand  rocker 
and  long  semi-circular  trough,  usually  worked  by  hand,  the  quantity 
of  sand  and  gravel  which  these  machines  can  work  is  small,  conse- 
i^uently,  when  that  contains  but  little  gold  or  platinum,  it  cannot  be 
worked  with  profit;  and  in  these  machines  there  is  a  great  lossof  both 
gold  and  platinum,  as  well  as  quicksilver,  (when  that  is  nsed,)  becanae 
the  motion  is  half  the  time  in  one  direction,  and  half  the  time  in  the 
other,  by  which  the  gold,  &c.  is  prevented  from  «ubsiding,and  conse- 
quently passes  off  with  the  water  and  sand.  In  the  Burke  rocker, 
there  is  a  still  greater  waste  of  quicksilver  and  the  precious  metals. 
In  the  Tyrolese  bowls,  the  sand  and  gravel  subside  too  soon  to  the 
bottom,  and  prevent  the  contact  of  the  gold  and  silver  with  the  quick- 
silver. My  machine,  I  believe,  will  obviate  all  these  practical  evils, 
which,  heretofore,  have  attended  the  extraction  of  the  precious  metals 
from  their  ores,  or  earthy  and  stony  mixtures;  these  objects  I  effect 
in  the  following  way  :--- 

^«The  moving  frame,  which  supports  the  pans,  is  hung  to  two  cranks 
on  two  shafts,  one  at  each  end,  by  the  rotation  of  which,  the  required 
shaking  motion,  such  as  would  be  given  by  hand,  is  obtained.^' 

Claim. — ^<  Having  thus  fully  described  my  improved  apparatus, 
what  I  claim  as  my  invention,  and  desire  to  secure  by  letters  patent, 
is  the  moving  frame  supporting  one  or  more  pans,  and  moved  by 
cranks,  or  other  analogous  device,  causing  them  to  be  shaken,  in  the 
aianoerand  for  the  ptupose  above  set  forth.'' 
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10.  For  an  Improvement  in  Overshoes;  Andre\ir  Vetter,  Pbiladel- 
phiEi  Fennsylvapiay  May  2. 

Claim. — ^'Having  thus  fully  described  the  manner  in  which  1  form 
my  elastic  spring  shank  overshocy  I  do  hereby  declare  that  I  do  not 
make  any  claim  to  the  employment  of  strands  or  strips  of  India  rub- 
ber,  or  of  spiral  springs  of  metal,  in  the  quarters,  or  in  other  parts  of 
the  uppers  of  shoes ;  but  what  I  do  claim  as  new,  and  desire  to  secure 
by  letters  patent,  is  the  forming  of  the  shanks,  and  that  part  of  the 
quarters  which  are  commensurate  therewith,  of  upper  leather^between 
which  and  the  lining,  elastic  strands  or  strips  of  India  rubber,  or  spiral 
springs  of  metal,  or  both  conjoined,  are  inserted  and  extended  along, 
for  the  purpose  and  in  the  manner  fully  made  known. 

<<  I  also  claim  the  manner  of  forming  a  hollow  heel  in  overshoes, 
by  inserting  a  hollow  mistallic  box,  duly  formed,  between  the  two 
thicknesses  of  leather,  constituting  a  part  of  such  hollow  heel,  as  de- 
scribed and  represented.'' 

11.  For  a  Composition /or  Blacking;  Jos.  Hay  ward,  Cleveland, 
Ohio,  May  9. 

Claim.—**  Having  thus  fully  described  my  improved  blacking,  I 
wish  it  to  be  understood  that  I  do  not  claim  as  my  improvement  the 
employment  of  soap  in  the  manufacture  of  blacking,  as  that  has  al- 
ready been  done,  nor  the  combining  therewith  lampblack;  but  what 
I  do  claim  as  my  invention,  and  desire  to  secure  by  letters  patent,  is 
the  combination  of  lampblack  with  an  alkali,  as  set  forth,  before  com- 
bining therewith  the  compound  of  potash,  talIow,aDd  oil,  in  the  manner 
and  for  the  purpose  set  forth,  by  which  a  smooth  and  durable  black- 
ing is  produced." 

12.  For  an  Improvement  in  the  Method  of  Thning  the  Metallic 
Reeds  rf  Seraphinas,  J^ccordeonsj  ^c;  J.  Shaler  Ives,  New  York 
city.  New  York,  May  9. 

The  patentee  says, — «  The  object  of  my  improvement  is  to  simplify 
and  cheapen  the  construction,  and  to  provide  means  for  the  adjust- 
ment of  the  reeds,  to  make  them  < speak*,'  these  ends  I  attain  by 
making  the  reeds,  which  are  attached  to  the  bottom  of  their  appro- 
priate plates,  to  spring  up  through  theaperturesin  which  they  vibrate, 
so  that,  by  the  application  of  an  adjustable  pressure  above  them,  their 
plane  can  be  regulated  relatively  to  the  apertures  with  the  greatest 
nicety,  to  insure  their  speaking  and  giving  out  the  best  tones,  the  vi- 
bration being  insured  for  a  good  tone  by  the  pressure  of  the  spring  of 
the  reed  against  the  presser." 

Claim.— <'  What  I  claim  as  my  invention,  and  desire  to  secure  by 
letters  patent,  is  tuning  metallic  reeds  that  vibrate  within  the  aper- 
tures for  the  passage  of  the  wind, by  means  of  adjustable  pressors  that 
act  against  the  spring  of  the  reeds,  substantially  as  described. 

<<I  also  claim  making  the  slide  with  the  parallel  spring  bars  or 
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branches,  sabsraniially  as  describedi  to  insure  the  working  of  the  slide 
without  being  affected  by  the  vibration  of  the  reed,  as  described. 

<«  And  I  also  claim  making  the  pressure  on  the  top  of  the  reed,  by 
an  adjusting  screw,  or  other  analogous  device,  to  regulate  the  speaking 
of  the  reed,  as  described." 


IS.  For  an  Improvement  in  the  Shovel  Plough;  Moses  D.  Wells, 

Morgantown,  Virginia,  May  9. 

The  improvement  here  claimed  is  for  inserting  a  rudder,  that  is,  a 
piece  of  iron  which  projects  back  from  the  shovel  of  the  plough,  and 
extending  down  some  distance  below  the  point,  to  answer  the  pur- 
pose of  a  guide,  to  prevent  the  plough  from  deviating  from  the  true 
course. 

Claim. — ^What  I  claim  as  my  improvement,  is  the  constructing  the 
shovel  plough  with  a  rudder  arranged  in  the  manner  described.'' 


14.  For  Improvements  in  Bee  Hives ;  Wm.  R.  Kelsay,  Starkey, 

Yates  county.  New  York,  May  9. 

Claim. — ^^^Having  thus  fully  described  the  manner  in  which  I  con- 
struct, arrange,  and  use  my  combined  tiers  of  hives,  what  I  claim  as 
new  therein,  and  desire  to  secure  by  letters  patent,  is  the  manner  of 
arranging  the  respective  tiers  of  boxes,  so  that  the  upper  one  of  each 
tier  may  be  removed,  and  the  two  lowermost  may  be  elevated  and 
held  in  place,  by  means  of  the  sliding  rods,  for  the  purpose  of  intro- 
ducing an  empty  hive  beneath  them,  in  the  manner  and  for  the  pur- 
pose  set  forth. 

<<I  do  not  claim  the  arranging  of  the  boxes  in  tiers  one  above  the 
other,  and  the  forming  of  passages  between  these  boxes,  but  limit  my 
claim  to  the  particular  combination  of  parts,  by  which  this  combina- 
tion is  rendered  effective  in  attaining  the  proposed  end  in  the  manner 
described. 

^  I  likewise  claim  the  forming  of  a  compartment  below  the  hives, 
surrounded  entirely  by  stone,  or  metal,  and  so  arranged, as  described, 
as  to  induce  the  bee  moth  to  deposite  its  eggs  in  such  compartment, 
where  they  necessarily  perish,  and  the  bees  are  consequently  protected 
from  this  formidable  enemy." 


15.  For  Protecting  Bees  from  the  Moth]  called  ^Jl  Cloth  Moth 
Harbor  ;^^  Daniel  Arndt,  West  Middlelown,  Pennsylvania,  May  9. 
This  consists  of  an  apartment  lined  with  cloth,  which  the  moth  en- 
ters, and  in  which  it  remains,  (attracted  by  the  warmth  of  the  cloth,) 
instead  of  passing  into  the  hive. 

Claim. — ^'^  What  I  claim  as  new,  and  as  my  invention  and  discovery, 
in  the  above  described  apparatus,  and  for  which  I  ask  exclusive  privi- 
lege by  letters  patent  of  the  United  States,  is  the  cloth  moth  harbpr, 
for  protecting  the  bees  and  their  labors  from  the  ravages  of  the  moth, 
the  moth  being  induced,  through  the  warmth  of  the  cloth  lining,  to 
deposite  its  eggs  therein,  instead  of  in  the  hive." 
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16.  For  a  Method  of  Propelling  BoalSj  Railroad  Cars,  fyc;  Josephus 

Echols,  Columbus,  Georgia,  May  9. 

The  patentee  says, — "The  object  contemplated  by  me  in  this  inveu* 
tion  is  to  economize  the  pow^er  required  for  propelling  boats,  or  other 
vessels,  by  making  use  of  the  resistance  which  the  water  presents  to 
the  bow  of  the  boat  in  its  passage,  and  causing  it,  (the  water,)  when 
being  deflected,  to  turn  a  wheel  which  is  in  connexion  with  the  pad- 
dle-wheel shaft,  and  thus  assist  the  driving  power,  such  as  a  steam 
engine,  in  propelling  the  boat.  With  the  view  to  attain  this  end,  extra 
water  wheels  have  been  placed  at  the  sides  of  the  vessels,  and  con* 
nected  with  the  paddle  wheels,  so  that  the  current  of  water  set  in 
motion  by  the  paddle  wheels  should  communicate  motion  to  the  extra 
wheels,  which,  by  the  connexion,  transfer  the  power  to  the  paddle 
wheels;  but  it  must  be  obvious  that  thi»  arrangement  occasions  an 
actual  loss  of  power,  for  the  motion  communicated  to  the  extra  wheels 
at  the  sides  retards  the  boat  by  a  force  equal  to  that  communicated  to 
them,  minus  the  friction.  But  by  placing  the  compensating  wheel 
at  the  bow,  where  the  water  must  be  displaced  by  the  bow  of  the 
boat,  the  deflexion  of  the  water  communicates  available  power  to  the 
wheel,  which  may  be  advantageously  employed  to  aid  in  the  propuU 
sion  of  the  boat,  or  applied  to  any  other  purpose.'' 

Claim. — ^<Wbat  I  claim  as  my  invention,  and  desire  to  secure  by 
letters  patent,  is  the  employment  of  a  wheel,  or  wheels,  at  the  bow  of 
a  boat,  to  be  driven  by  the  resistance  of  the  water  as  the  boat  is  forced 
through  it,  for  the  purpose  of  aiding  in  driving  the  paddle  wheels,  and 
thereby  saving  power,  as  descjrlbed;  or  to  be  applied  as  a  moving 
force  for  any  other  purpose  on  the  boat,  as  described*" 


n,  Tot  dXi  Apparatus  for  Preserving  Corpses;  Robt.  Frederick  & 

G.  A.  Trump,  Baltimore,  Maryland,  May  9. 

The  patentees  say, — *^  Various  devices  have  from  lime  to  time  been 
essayed  for  preserving  bodies  after  death,  by  the  application  of  ice ; 
but  where  applied  directly  to  the  body  it  was  troublesome  and  inef* 
fedual,  wetting  it,  and  thereby  rendering  it  more  subject  to  decom- 
position. Another  process  has  been,  to  place  the  body  in  a  coffin- 
shaped  case,  said  case  being  surrounded  with  ice,  but  this  method  is 
objectionable,  on  account  of  the  space  that  must  intervene  between 
the  ice  and  those  parts  of  the  body  most  desirable  to  congeal.  Expe- 
rience has  proved  that  it  is  only  necessary  to  freeze  the  trunk,  or 
abdomen,  and  the  chest;  but  no  apparatus  has  heretofore  been  made 
that  would,  with  any  degree  of  certainty,  eflect  this  object  on  all  sized 
persons,  without  an  immense  expenditure  of  ice,  owing  to  the  diffi- 
culty of  bringing  the  reservoir  containing  the  ice  in  contact  with  the 
proper  parts.  By  our  invention,  we  effect  this,  and,  with  a  very  small 
quantity  of  ice,  we  freeze  the  corpse  as  much  as  is  necessary,  whilci 
at  the  same  time,  our  apparatus  is  portable  and  convenient." 

Claim. — <•  Having  thus  fully  described  our  improved  apparatus  and 
its  application,  what  we  claim  as  our  invention,  and  desire  to  secure 
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by  letters  patent)  it  a  reservoir  for  coDtaining  ice,  having  a  bottom 
formed  to  fit  the  corpse,  so  that  it  can  be  placed  in  contact  with  it,  in 
the  manner  and  for  the  purpose  described." 


18.  For  an  Improved  Mode  of  Making  Spoons,  Ladles^  Knives,  Forks, 
fyc;  Walter  W.  Hart,  Philadelphia,  Pennsylvania,  May  9. 
The  patentee  says, — ^»*The  nature  of  my  invention  consists  in  man- 
ufacturing spoons,  ladles,  knives,  forks,  sugar-tongs,  and  other  like 
articles  from  silver,  or  other  malleable  metals,  by  means  of  swedging, 
or  raising,  metal  (which  has  been  rolled  to  a  uniform  thickness)  from 
a  level,  even  surface,  to  an  uneven  surface,  that  the  parts  which  are 
made  prominent  may  be  cut  off.  All  the  parts  of  the  metal  which 
are  required  to  be  made  more  or  less  thin,  must  be  more  or  less  raised; 
the  more  it  is  raised,  the  thinner  it  can  be  cut  without  cutting  those 
parts  which  are  intended  to  be  left  of  a  full  thickness.  The  metal 
which  is  to  be  operated  upon  should  be  made  of  the  same  thickness 
as  the  thickest  part  of  the  spoon  or  other  articles  to  be  manufactured, 
and  all  the  parts  of  the  metal  that  is  necessary  to  be  taken  off,  to  make 
it  of  a  desirable  thickness,  must  be  forced  above  the  common  level 
surface,  or  above  those  parts  which  are  to  be  left  of  a  full  thickness. 
The  object  of  it  is  to  raise  up  and  cut  off  all  those  parts  of  the  spoon 
(or  other  article  to  be  manufactured)  which,  in  the  usual  methods,  are 
hammered  thin.'' 

ClaioL — ^^'What  I  claim  as  my  invention,  and  desire  to  secure  by 
letters  patent,  is  the  forming  of  spoons  from  plate  blanks,  by  first 
striking  up  that  part  of  the  blank  which  is  to  form  the  bowl,  as  de- 
scribed, then  planing  off  the  convex  side  until  it  becomes  flat,  or  nearly 
80,  and  finally  subjecting  the  blank  thus  prepared  to  properly  formed 
dies  for  giving  shape  to  the  spoon,  all  substantially  as  set  forth." 


19.  For  an  Improved  Turn-key  for  Drawing  Teeth;  Hiram  Todd, 

Columbus,  Ohio,  May  9. 

Claim. — <<  What  I  claim  as  my  invention,  and  desire  to  secure  by 
letters  patent,  are  the  following  combinations  of  the  parts  of  the  instru* 
ment : 

<<The  controlling  of  the  hook  with  the  lever,  by  means  of  the  rack, 
pinion  and  socket,  spindle,  and  cylinder,  as  described  and  set  forth  in 
the  accompanying  drawings  and  specifications." 


20.  For  an  Improvement  in  the  Machine  for  Cutting  Meat;  Abisha 
Clark,  Doe  Run,  Chester  county,  Pennsylvania,  May  9. 
A  series  of  double-edged  knives  are  attached  to  a  frame  that  vibrates 
within  a  case  provided  with  a  series  of  knives  on  opposite  sides,  against 
which  they  alternately  cut. 

Claim. — ^"  What  I  claim  as  my  invention,  and  desire  to  secure  by 
letters  patent,  is  a  series  of  knives  moving  from  side  to  side  of  a  square 
box,  or  tube,  as  herein  set  forth,  having  stationary  knives  to  play  be 
tween,  in  the  manner  and  for  the  purpose  set  forth." 
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31.  For  em  Improvement  in  Fastenings  Jbr  Bedsteads;  John  Haslet 

&  Cornelius  Devitt,  Irvilie,  OhiOj  May  9. 

The  patentees  say, — *<The  nature  of  onr  invention  consists  in  con- 
necting the  rails  with  each  other  with  mitre  joints,  which  embrace  a 
round  or  square  part  of  Che  posts  which  are  notched,  or  grooved,  to 
receive  the  roitred  joints  of  the  rails,  the  whole  being  then  secured  by 
a  pm  for  each  post,  which  passes  through  the  two  rails  at  their  junc* 
tion,  and  through  that  part  of  the  post  embraced  by  the  mitre  joint ; 
the  said  pin  being  parallel  with  one  of  the  rails,  and  therefore  crossing 
the  mitre  at  an  angle  of  forty-five  degrees ;  and  that  part  of  the  post 
embraced  by  the  rails,  if  square,  having  two  of  its  sides  parallel  with 
the  mitre  joint,  and  the  other  two  at  right  angles  thereto,  so  that  when 
the  whole  is  put  together,  and  the  pin  inserted,  they  cannot  be  sepa- 
rated without  previously  removing  the  pin;  for  the  rails  cannot 
be  separated  from  the  post  except  by  drawing  tbem  in  a  line  at  right 
angles  with  the  mitre,  and  this  would  necessarily  break  the  pin  which 
crosses  this  line  at  an  angle  of  forty-five  degrees;  and  the  same  thing 
will  take  place  if  that  part  of  the  post  which  is  embraced  by  the  raib 
be  round,  although  in  a  manner  not  so  effectual  as  if  made  square." 

Claim. — <<  What  we  claim  as  our  invention,  and  desire  to  secure  by 
letters  patent,  is  the  method  of  fastening  and  holding  together  the  rails 
and  posts  of  bedsteads,  by  means  of  the  mitre  joints  of  the  rails  let 
into  and  embracing  the  posts,  in  the  manner  herein  described,  in  com- 
bination  with  the  screws,  or  other  fastenings,  inserted  in  a  line  parallel 
with  one  of  the  rails,  and  that  part  of  the  post  embraced  by  the  mitre 
being  either  round,  or  square,  or  nearly  so ;  and,  if  square,  the  faces 
being  at  right  angles  to,  and  parallel  with,  the  mitre,  for  the  purpose 
and  in  the  manner  herein  described." 


22.  For  a  Machine  for  making  Harnesses;  Samuel  Wilson,  Dans- 

ville,  New  York,  May  9. 

This  machine  is  for  the  "purpose  of  edging,  creasing,  buffing  or  sha- 
ving, ovaling,  rounding  or  forming,  and  pricking  leather  straps,  and 
parTicularly  for  tugs." 

Claim. — **l  claim  the  mannerof  making  the  metallic  bed  by  which  the 
leather  bed  is  supported,  viz:  in  two  parts,  one  of  which  is  made  capa- 
ble of  being  elevated  and  depressed  by  an  adjusting  screw,  and  acting 
in  connexion  with  the  other  as  an  apparatus  for  shaving  or  reducing 
the  projecting  edges  or  parts  of  the  leather,  as  described,  the  metallic 
t>ed  serving  the  double  purpose  of  a  rest  for  the  false  leather  bed,  aud 
a  plane,  or  shave,  to  act  upon  the  leather,  as  described. 

<<  I  also  claim  the  combination  of  a  false  leather  bed  with  a  station- 
ary solid  bed  and  stationary  roll,  or  other  substitute  therefor,  for  chan- 
neling and  shaping  the  leather,  as  specified. 

"  I  also  claim  the  combining  with  the  bed-piece  the  series  of  ad- 
justable jaws,  or  holders^  which  perform  the  double  purpose  of  holding 
in  place  a  leather  bed  of  any  required  size,  and  of  serving  as  guides 
for  the  passage  of  the  strip  of  leather  over  the  bed,  as  before  ex- 
plained." 

Digitized  by  LjOOQ IC 


Jtmerican  PaienU  which  inued  in  Mat/j  1846.  iS3 

£3.  For  a  Machine  for  Shaving  and  Jointing  Slavery  far  Barrels, 

4*c.;  John  H.  Lester,  New  London,  Connecticut,  May  9. 

The  patentee  says, — '<  The  dressing  and  jointing  on  rived  staves  by 
machinery  are  operations  which  have  heretofore  presented  much  dif- 
ficuhy,  and  of  the  various  attempts  to  attain  these  important  ends^by 
means  of  rotating  planes,  none  has,  so  far  as  I  am  informed,  been 
successful.  The  difficulty  arises  from  the  fact  of  the  uneven  and 
crooked  condition  of  the  rived  bolts,  which  must  be  dressed  with  the 
grain  of  the  wood,  and  of  equal  thickness,  and  the  necessity  of  joint- 
ing the  curved  edges  of  the  staves,  to  give  the  bulge  to  the  barrel,  or 
cask,  by  a  continuous  movement.  The  dressing  of  staves  has  been 
essayed  by  two  rotating  planes — one  to  plane,  or  dress^  the  concave, 
and  the  other  the  convex,  surface;  the  planes  being  placed  one  forward 
of  the  other,  so  that  the  staves  pass  from  the  one  to  the  others  but  in 
this  there  is  no  method  by  which  the  planes  can  adapt  themselves  to 
the  bends  and  crooks  of  the  bolts.  Attempts  have  also  been  made  to 
joint  the  edges  with  rotating  planes,  by  placing  the  stave,  after  being 
dressed,  on  a  reciprocating  carriage,  provided  with  guides  to  cause  the 
rotating  planes  to  approach  towards,  and  recede  from,  each  other,  to 
give  the  required  bulge  to  the  stavea 

<<  The  improvements  which  I  have  made,  and  which  I  wish  to  se- 
cure by  letters  patent,  remove  these  difficulties,  and  consist,  first,  in 
hat)ging  the  two  rotating  planes,  one  above  the  other,  in  a  venically 
sliding  frame,  to  receive  the  bolt  from  the  feeding  or  guide  and  pres- 
sure rollers,  and  pass  them  to  other  rollers,  which  deliver  or  conduct 
them  to  the  jointihg  operation,  the  frames  sliding  up  and  down,  to 
adapt  the  planes  to  the  bends,  or  crooks,  of  the  bolts,  the  sliding  of 
this  frame  being  effected  by  two  sets  of  rollers  himg  in  the  frame,  one 
forward,  and  the  other  back,  of  the  rotating  planes ;  and,  second,  iu 
giving  to  the  frames,  in  which  the  jointing  cutter  heads  are  hung,  and 
run,  reciprocating  movements  towards  and  from  each  other,  by  means 
of  cam-grooves,  eccentrics,  cranks,  or  other  analogous  device,  as  the 
staves  are  fed  forward  by  a  positive  motion ;  the  continuous  feeding 
and  reciprocating  motion  of  the  cutter-heads  being  made  to  corres- 
pond/' 

Claim.— ^'  What  I  claim  as  my  invention,  and  desire  to  secure  by 
letters  patent,  is  hanging  the  two  rotating  planes  in  a  vertical  fratne, 
which  slides  freely  up  and  down,  to  adapt  the  planes  to  the  crooks 
and  bends  of  the  wood,  as  herein  de5cribed.  I  claim  the  employment 
of  the  two  sets  of  rollers,  or  either  of  them,  running  in  the  vertically 
sliding  frame,  in  combination  with  the  rotating  planes,  for  the  purpose 
of  guiding  the  rotating  planes,  and  adapting  them  to  the  dresmng  of 
crooked  or  bent  staves,  as  herein  described. 

**l  claim,  in  combination  with  the  rotating  planes,  the  arrangement 
of  the  three  sets  of  rollers  that  guide  and  conduct  the  bolt  to  the  roll- 
ers and  rotating  planes  in  the  sliding  frame,  the  set  nearest  the  sliding 
frame  having  the  preponderance  of  the  one  that  first  receives  the  bolt, 
as  described,  for  the  purpose  of  properly  adapting  the  crooked  or  bent 
bolts  to  the  action  of  the  planes,  as  described. 

**  I  claim  giving  to  the  cutter-heads,  for  jointing  the  staves^  a  reeip- 
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rocating  movement  towards  and  from  each  otheryin  combiDatiQU  with 
the  continuous  feeding  iu,  and  movement  of,  the  staves  through  the 
machine,  as  described. 

<«  And,  finally,  I  claim  the  employment  of  the  elliptical  or  eccentric 
guide  rollers,  in  combination  with  the  cutter-heads,  as  herein  de- 
scribed." 


24.  For  Improvements  in  Railroad  Switches;  Philds  B.^Tyler,New 

Orleans,  Louisiana,  May  9. 

The  patentee  says, — ^<'The  nature  of  my  invention  consists  in  con- 
structing the  movable  part  of  the  switch  with  an  additional  branch 
rail,  between  which  and  the  true  switch,  there  is  an  inclined  plane 
and  a  guard  on  the  outside,  so  that  when  the  switch  is  set  wrong  the 
cars  cannot  run  off  the  track." 

Claim. — <<What  I  claim  as  my  invention,  and  desire  to  secure 
by  letters  patent,  is  the  construction  of  the  switch  as  herein  described, 
that  is  to  bay,  the  addition  of  the  branch  to  the  main  rail,  with  the 
inclined  plane  for  the  flanch  of  the  wheel  to  run  upon  between  them, 
and,  in  combination  therewith,  the  short  rails  and  guard,  arranged 
substantially  in  the  manner  and  for  the  purpose  above  set  forth/' 


25.  For  an  Improvement  in  the  Machine  for  Cleaning  Wheats  4*c.; 

J.  W.  Howlet  &  F.  M.  Walker,  Greensborough,  North  Carolina, 

May  9. 

This  machine  consists  of  two  circular  disks,  the  upper  one  station- 
ary, and  the  other  a  runner,  similar  to  the  runner  of  a  mill.  The  sta- 
tionary disk  has  two  concentric  rings  projecting  from  its  upper  surface, 
and  an  outer  rim,  the  surfaces  of  which  are  ribbed ;  and  between  these 
play  wedge-formed,  fluted  rubbers,  that  act  upon  the  grain.  The  two 
rings  have  openings  in  them,  for  the  passage  of  the  grain  as  it  is  car- 
ried by  the  rubbers  from  the  centre  to  the  periphery,  where  it  is  dis- 
charged through  two  spouts  in  the  outer  rim.  The  spouts  are  made 
in  radial  arms  projecting  from  the  periphery  of  the  runner^and  to  the 
upper  surface  of  these,  projecting  oblique  beaters,  which  carry  the 
grain  around  in  a  drum  which  surrounds  the  machine. 

(jlaim. — "  What  we  claim  as  our  invention,  and  desire  to  secure 
by  letters  patent,  is  the  revolving  and  stationary  disks,  with  the  rub- 
bers, and  rings,  and  rim,  combined  and  operating  with  each  other; 
and,  in  combination  therewith,  the  arms  and  beaters,  substantially  in 
the  manner  and  for  the  purpose  herein  set  forth.'' 


86.  For  an  Improvement  in  the  manner  of  Applying  Water  to  fFa- 
ter  Wheels;  J.  K.  Millard,  Town  Hill,  Pennsylvanih,  May  9. 
This  is  for  a  mode  of  regulating  the  discharge  of  water  on  to  that 
class  of  water  wheels,  formerly  known  as  **tub  wheels;"  but  now 
sometimes  called  « turbine  wheels."  The  flume,  which  is  vertical, 
has  a  bottom  just  above  the  top  of  the  wheels,  and  in  this  there  is  an 
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annular  opening  corresponding  with  the  circle  of  the  buckets  of  the 
wheel.  In  this  groove  are  hinged  a  series  of  shutters,  which  are  sus- 
pended to  a  ring,  winch,  when  let  down,  covers  entirely  the  annular 
aperture,  so  that,  when  this  is  raised  or  lowered,  the  shutters  are 
opened  or  closed,  and  therefore  the  general  aperture  is  regulated  in 
proportion  to  the  separate  apertures  formed  by  the  series  of  shutters. 
Claim. — ^^  What  I  claim  as  my  invention,  and  desire  to  seciue  by 
letters  patent,  is  the  arrangement  of  the  series  of  shutters  to  regulate 
and  direct  the  discharge  of  the  water  on  to  the  buckets  of  the  wheel,  in 
combination  with  the  gate  to  which  they  are  suspended,  and  by  which 
they  are  operated  and  protected  from  the  too  violent  action  of  the 
water;  this  gate  at  the  same  time  affording  a  better  means  of  shutting 
off  the  water  than  could  be  effected  practically  by  the  shutters,  as  de- 
scribed." 


27.  For  an  Improvement  in  Pickers  Jor  Looms;  Benj.  A.  Holbrook, 
Providence,  Rhode  Island,  May  9. 

Claim. — <<  What  1  claim  as  my  invention,  and  desire  to  secure  by 
letters  patent,  is  the  method,  as  fully  described,  of  fastening  raw  hide 
pickers,  by  means  of  a  rivet  at  the  junction  of  the  bow  and  stem, 
which  has  the  heads  all  on  one  side,  that  side  of  the  stem  towards  the 
bow  being  straight  from  end  to  end ;  when  this  is  combined  with  a 
rivet,  or  other  equivalent  fastening,  at  the  end  of  the  stem,  for  the 
purpose  and  in  the  manner  substantially  as  described." 


28.  For  an  Improvement  in  Reverberatory  Furnaces  for  Smelting 

/ro/i;  Andrew  Ellicott  &  John  McC'rove,  Baltimore,  Maryland^ 

May  16. 

This  is  for  an  improvement  in  furnaces  for  reducing  iron  orea^  whose 
object  is  to  facilitate  and  economize  fuel.  Two  stacks  are  placed 
side  by  side,  with  a  blast  for  each,  which,  as  occasion  requires,  may, 
be  diverted  in  such  a  manner  that  nearly  the  whole  blast  may  be  di-' 
rocted  to  one  of  the  stacks,  while  the  charge  in  the  other  preserves 
sufficient  heat  for  its  stage  of  the  process.  It  is  believed  that  extracts 
from  the  patent  are  imnecessary. 

Claim. — ^«<Having  thus  fully  described  the  manner  in  which  we  con- 
struct our  double  hot-blast  reversing  furnace,  and  shown  the  design' 
and  operation  thereof,  what  we  claim  therein  as  new,  and  desire  to 
secure  by  letters  patent,  is  the  manner,  herein  made  kno>wn,  of  com**' 
bining  two  reverberating  chambers  with  a  single  fire  chamber,  under 
an  arrangement  by  which  we  are  enabled,  when  necessary,  to  direct' 
the  whole  of  the  double  blast  into  either  of  the  reverberating  chambers 
at  pleasure,  for  the  purpose  set  forth. 

"  We  also  claim  the  particular  manner  in  which  we  form,  arrange, 
and  apply  the  hollow  grate  bars,  and  the  trunk,  or  tube,  through 
which  they  are  supplied  with  cold  air,  by  which  arrangement,  all  that* 
is  necessary  to  insure  their  proper  action  is  simply  the  dropping  them 
in  place  side  by  side,  as  herein  made  known.'^      ^ 
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29.  For  ati  Improved  Hot-air  Baekj  for  Cooking  Ranges^  H.  H. 
Stimpson,  Boston,  Massachusetts,  May  16. 

Claim. — ^**  1  am  aware  that  the  fire-backs  of  fireplaces  have  been 
made  separate,  to  admit  of  removing  them  when  burnt  out ;  but  I  am 
not  aware  that  that  part  of  the  front  plate  of  the  air  chamber  of  a 
range  which  constitutes  the  fire-back  has  been  made  separate  from, 
and  to  cover,  the  hole  in  the  front  plate  of  the  air  chamber,  which  is 
cast  in  one  piece,  with  the  ends  and  part  of  the  top  and  bottom. 

«<  It  will  be  obvious  that  a  diflferent  result  is  attained  by  this  ar* 
rangement,for  the  fire-back,  as  heretofore  made,  is  attached  all  around 
to  the  fireplace,  so  that  when  the  middle,  which  is  subjected  to  the 
greatest  range  of  heat,  expands  and  contracts,  the  plate  is  much 
strained,  and  necessarily  cracks  in  the  middle,  or  opens  at  the  joints; 
results  entirely  avoided  by.  my  improvement.  I  do  not,  therefore, 
claim  simply  making  the  fire-back  of  a  separate  plate,  for  this  would 
not  attain  the  end  contemplated;  but  what  I  do  claim  as  my  inven- 
tion, and  desire  to  secure  by  letters  patent,  is  making  that  part  of  the 
front  and  top  plate  of  the  air  chamber  which  constitutes  the  fire-back 
separate  from,  and  attached  to,  the  front  plate  of  an  air  chamber,  cast 
with  the  ends,  top,  and  bottom,  substantially  in  the  manner  and  for 
the  purpose  specified.'^ 

30.  For  an  Improvement  in  Water  fVheeb  ^  Christopher  Hand,  Port 
Elizabeth,  New  Jersey,  May  16. 

Claim. — ^<  What  I  claim  as  my  invention,  and  desire  to  secure  by 
letters  patent,  is  the  employment  of  buckets  hinged  on  the  edge  next 
the  sohng,  in  combination  with  a  wheel  having  rims  projecting  from 
the  periphery,  to  confine  the  water  to  the  buckets,  as  described.  And 
I  also  claim  providing  such  a  wheel  with  scoops,  for  the  purpose  of 
discharging  such  water  as  may  leak  through,  as  described.'' 


31*  For  an  Apparatus  for  the  Cure  of  Spinal  Diseases ;  John  L. 

Sullivan,  New  York,  May  16, 1846,  antedated  November  17, 1845. 

This  apparatus  consists  of  a  metal  strap,  (hinged  at  the  back,)  that 
passes  aroimd  the  lower  part  of  the  body,  just  above  the  hips,  con<> 
nected,  by  diagonal  braces,  with  shoulder  straps,  and  with  a  windlass 
which  lies  vertically  along  the  baek,  by  the  turning  of  which,  a  chest 
belt  is  drawn  tight,  or  loosened,  at  pleasure.  The  lower  belt  is  cod«- 
nected  with  the  chest  belt  by  means  of  levers,  or  braces,  and  with  the 
windlass  by  a  screw,  the  turning  of  which  will  either  depress  or  ele- 
vate the  windlass  and  its  connexions.  By  this  combination  and  ar- 
rangement of  parts,  it  is  declared  that  any  part  of  the  body  can  be 
sustained  at  pleasure. 

Claim.— ^<  What  I  claim  as  my  invention  in  said  machine,  is  the 
combination  together  of  all  the  parts  following,  viz:  the  combination 
of  the  said  windlass  and  its  lever  recipient  of  the  force;  the  internal 
screw  of  said  windlass,  and  the  levers  on  which  the  said  male  screw 
bears ;  the  combination  of  the  said  side  levers  themselves ;  the  chest 
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belt,  the  windlass  and  its  fastenings^  and  the  belt  and  spring  aroxind 
the  shoulder,  and  the  mode  of  working  the  same  together ;  the  same 
being  constructed  substantially  as  aforesaid,  whereby  the  curvative 
force,  acting  and  reacting,  as  aforesaid,  is  applied  substantially  to  cure 
the  disease,  as  aforesaid ;  by  which  I  effect  the  combined  action  of  re- 
ducing the  curvature,  and,  at  the  same  time,  the  lifting  of  the  chest, 
to  make  room  for  the  reduction  thereof." 


32.  For  an  Improvement  in  Sugar  Pans^/or  Evaporating  Saccha- 
rine  Juices,  fyc;  Alfred  Stillman,  New  York,  May  16. 
Claim.—"  What  I  claim  as  my  invention,  and  desire  to  secure  by 
letters  patent,  is  dividing  the  main  pipe  into  two  parts  by  a  cross  par- 
tition, in  combination  with  the  bent  branch  tubes  that  connect  each 
with  two  divisions  of  the  main  pipe,  as  described,  for  the  condensation 
of  the  steam. 

<*I  also  claim  connecting  the  main  pipe  with  the  sides  of  the  pan, 
and  with  the  induction  and  eduction  pipes,  by  means  of  the  double 
stuffing  boxes  on  each,  as  described,  to  admit  of  the  turning  of  the 
main  pipe,  as  described ;  and,  finally,  I  claim  the  method  of  connecting 
the  branch  pipe  with  the  main  pipe,  by  means  of  socket  joints,  as  de- 
scribed, in  combination  with  the  mode  of  securing  them  by  means  of 
screws  passing  through  the  main  pipe  and  tapped  into  tubular  nuts  in, 
and  connected  with,  the  ends  of  the  branch  pipes  by  wings,  for  the 
purpose  and  in  the  manner  herein  described." 


33.  For  Improvements  in  Cooking  Stoves;  John  Lee,  Wellsville, 

Ohio,  May  16. 

The  patentee  says, — «« Heretofore  it  has  been  found  difficult  to 
equalize  heat  in  elevated  ovens,  and,  in  warm  weather,  to  prevent  the 
excessive  heat  consequent  on  the  use  of  cooking  stoves;  and  a  diffi- 
culty has  also  arisen  from  their  fines  clogging  with  soot,  so  as  to  pre- 
veni  their  baking  well,  and  in  stoves  where  the  elevated  oven  is  used, 
IK)  provision  has  been  made,  independently,  for  roasting.  The  im-^ 
provements  which  I  have  essayed  are  for  the  purpose  of  remedying 
these  various  defects." 

Claim. — <<  Having  thus  fully  described  my  improvements,  what  I 
claim  therein  as  new,  and  desire  to  secure  by  letters  patent,  is,  first, 
surrounding  the  elevated  oven  with  an  air  chamber  between  it  and 
the  flue,  in  the  manner  and  for  the  purpose  set  forth. 

**  I  also  claim  the  scrapers  placed  at  the  junctions  of  the  flues,  so  as 
not  to  impede  the  draught,  for  the  purpose  of  scraping  the  revolving 
oven,  as  described. 

<<  Lastly,  I  claim  the  combination  of  the  oven  with  the  revolving 
oven  and  stove,  in  the  manner  and  for  the  purpose  made  known." 


34*  For  Improvements  in  Machinery  for  Moulding  and  Pressing 
Bricks  ;  Thos.  Culbertson,  Cincinnati,  Ohio,  May  16. 
The  patentee  says, — '<  My  improvements  are  applied  to  a  machine 
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for  moulding  and  pressing  bricks,  patented  by  Parsons  Owen,  on  the 
26th  day  of  Julyi  1845,  which  consists  in  arranging  the  moulds  in  a 
reciprocating  carriage  placed  between  two  rollers,  so  that  the  clay  is 
pressed  by  the  upper  roller  (which  is  movable,  and  pressed  down  by 
weighted  levers)  into  the  moulds  as  they  pass  between  the  two  rollers, 
the  clay  being  supplied  to  the  moulds  from  a  hopper  and  clay-box,  on 
either  side  of  the  upper  roller;  but  this  machine  presents  several  prac* 
lical  difficulties:  1st,  The  bottoms,  or  followers,  of  the  moulds  are 
made  to  slide  up,  and  are  provided  with  projections  from  their  under- 
side, which  run  up  inclined  planes  afier  the  bricks  have  been  moulded 
and  pressed,  to  discharge  them;  this  tends  to  cant  the  followers,  and  as 
all  machinery  for  making  bricks  is  unavoidably  attended  with  much 
friction  from  the  clay  which  is  thrown  about  in  the  course  of  a  short 
time,  this  part  of  the  machine  is  deranged,  and  fails  in  producing  good 
results.  8nd,  The  clay,  after  being  pressed  into  the  moulds  by  the 
roller,  is  carried  to  a  knife,  which  cuts  off  the  surplus,  but  as  the  knife 
is  permanent,  small  stones,  and  other  hard  substances,  which  may, 
and  onen  do,  project  above  the  upper  edges  of  the  moulds,  destroy  the 
cutting  edge  and  frequently  break  the  machine ;  the  frequency  of  these 
occurrences  seriously  affects  the  operations  of  the  machine.  3rd,  No 
means  is  provided  for  regulating  the  supply  of  clay  to  the  moulds,  so 
that  the  bricks  are  of  unequal  density,  as  variations  in  the  supply  will 
change  the  quantity  pressed  into  the  moulds  by  the  roller.  4th,  No 
mechanical  means  are  provided  for  removing  the  bricks  after  they 
have  been  forced  up  from  the  moulds.  These  defects  and  deficiencies 
are  effectually  removed,  and  supplied  by  my  improvements.  The 
first,  by  forcing  the  bricks  out  of  ihe  moulds  by  means  of  a  vertical 
movement.  When  the  carriage  of  moulds  has  moved  in  either  di- 
rection sufficiently  to  have  carried  one  set  of  bricks  beyond  the  knife, 
the  projections,  or  stems,  of  the  movable  bottoms,  or  followers,  of  the 
moulds  are  then  above  a  horizontal  plate  jointed  at  each  end  to  the 
arms  of  two  arbors  which  are  made  to  turn  by  a  projection  on  the 
carriage  which  comes  in  contact  with  an  arm  on  one  of  these  arbors; 
this  lifts  the  plate,  which,  in  rising,  has  a  horizontal  movement  equal 
to  that  of  the  carriage,  so  that  the  followers  are  forced  up  vertically, 
avoiding  the  tendency  to  strain  their  stems,  or  to  cant  them  in  the 
moulds.  The  second  is  avoided  by  making  the  knife  broad,  and  hav- 
ing the  back  attached  to  an  arbor  provid^  with  a  weighted  lever, 
which  permits  the  cutting  edge  to  rise  and  pass  over  obstructions, 
such  as  stones,  &c.,  which  otherwise  would  destroy  the  cutting  edge. 
The  third  is  effected  by  means  of  an  adjustable  gauge  in  the  hopper, 
or  clay-box,  on  each  side  of  the  pressure  roller,  to  cut  off  and  permit 
only  a  given  thickness  of  clay  to  project  above  the  moulds.  And  the 
fourth  is  accomplished  by  means  of  a  bar  jointed  at  either  end  to  par* 
allel  vibrating  arms,  operated  horizontally,  in  the  same  manner  as  the 
plate  which  lifts  the  followers  of  the  moulds;  this  bar  being  provided 
with  a  sand  hopper  and  sieve,  to  sand  the  moulds  in  passing  over 
them.'* 

Claim. — *^  What  I  claim  as  my  invention,  is,  first,  lifting  the  follow- 
ers, or  movable  bottoms,  of  the  moulds,  to  discharge  the  bricks  by 
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means  of  a  plate/ or  equivalent  thereror,  which,  whilst  it  is  moved  up 
to  lift,  the  follower,  has  a  horizontal  movement  with  the  carriage,  to 
avoid  all  strain  on  the  moulds  and  their  folio wers,  substantially  as  de- 
scribed. 

*<  Second.  Hanging  the  knives  for  cutting  off  the  surplus  clay  on 
journals,  to  admit  of  the  passage  of  stones,  or  other  hard  substances, 
in  combination  with  the  movable  moulds,  as  described. 

<<  Third.  The  employment  of  the  gauge,  in  combination  with  the 
pressure  roller  and  hopper,  or  clay-box,  to  determine  the  quantity  of 
clay  which  shall  pass  under  the  roller,  as  described. 

^<  Fourth.  The  employment  of  the  movable  bar  for  removing  the 
brides,  in  combination  with  the  carriage  of  mould8,^as  described,  and 
in  combination  with  this,  the  sand  hopper  and  sieve,  attached  to,  and 
moving  with,  the  bar,  as  described.'^ 


35.  For  an  Improvement  in  Stoves;  Laban  Morse  &  Whitman  J. 

Lewis,  Athol,  Massachusetts,  May  16. 

The  object  of  this  stove  is  to  burn  saw-dust,  tan,  and  other  sub- 
stances, in  a  comminuted  form. 

The  stove  is  the  usual  vertical  cylinder  stove,  with  what  the  pat- 
entee calls  an  air  distributor  within,  which  is  simply  a  hollow  vessel, 
extending  up  from  the  grate  to  the  top  of  the  fuel,  with  lateral  holes 
for  the  discharge  of  air  into  and  through  the  fuel* 

Claim. — <<  What  we  claim  as  our  invention,  is  the  air-distributor,  as 
arranged,  constructed,  and  combined  with  the  stove,  and  used  sub- 
stantially in  the  manner  and  for  the  purpose  as  above  specified.'' 


36.  For  an  Improvement  in  Andirons  for  Fireplaces;  John  R,  Rem- 
ington, Lownds  county,  Alabama,  May  16. 
The  patentee  says, — *<The  nature  of  my  invention  consists  in  form- 
ing that  portion  of  the  andiron  which  sustains  the  fuel  into  a  box,  that 
shall  receive  from  the  corners  of  the  fireplace  the  air  which  usually 
goes  up  the  chimney  and  tends  to  decrease  the  draught  and  prevent, 
or  retard,  the  ignition  of  the  fuel,  and  directs  it,  when  heated,  under 
the  centre  of  the  fire,  by  which  a  more  perfect  combustion  of  the  fuel 
is  obtained,  and  all  tendency  to  smoke  is  prevented." 

Claim. — "  Having  thus  fully  described  my  improvements,  what  I 
claim  therein  as  new,  and  desire  to  secure  by  letters  patent,  is  con- 
structing tfie  andiron  in  the  manner  described,  so  as  to  form  an  air- 
box  in  the  corners  of  the  fireplace,  as  above  set  forth." 


37.  For  an  Improvement  in  the  Smut  Machine;  Henry  Staub,  Mar- 

tinsburg,  Virginia,  May  16. 

Claim. — "Having  thus  fully  described  the  construction  and  opera- 
tion of  my  machine  for  cleaning  wheat,  1  would  observe  that  I  do  not 
claim  the  use  of  beating  wings  with  roughened  surfaces,  for  cleaning 
wheat  of  smut,  garlic,  &c.;  but  what  I  do  claim  as  my  invention,  and 

33* 
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desire  to  secure  by  letters  patent,  is  the  giving  the  face  of  the  beating 
wings  of  my  improved  smut  machine  a  rough  and  sharp  cutting  sur- 
face, by  covering  them  with  a  series  of  saws  overlapping  each  other, 
and  arranged  substantially  in  the  manner  set  forth.^' 


38.  For  Improvements  in  Machinery  for  Making  fVrought  Nails  ; 

Albert  W.  Gray,  Middlelown,  Vermont,  May  16. 

Claim. — <<  Having  thus  fully  described  the  respective  parts  of  my 
machine  for  making  wrought  nails,  what  I  claim  as  new  therein,  and 
desire  to  secure  by  letters  patent,  is  the  manner  set  forth  of  drawing 
out  the  nail  rods,  by  means  of  a  series  of  rollers  on  the  ends  of  arms 
attached  to  a  revolving  shaft,  which  rollers  operate  on  the  rod  as  it 
lies  on  a  yielding  die,  constructed  and  operating  substantially  in  the 
manner  made  known. 

^<  I  also  claim  the  employment  of  the  spring  tongs,  which  are  made 
alternately  to  open  and  close,  so  as  to  grip  and  liberate  the  nail  rod, 
and  to  slide  back  and  forth,  in  the  manner  and  for  the  purpose  de- 
scribed ;  and  these  I  claim  whether  the  respective  parts  thereof  be 
formed  and  operated  precisely  in  the  manner  described,  or  in  any 
other  in  which  the  same  ends  are  attained  by  means  substantially  the 
'same. 

<<  There  are  some  points  of  novelty  in  the  heading  apparatus  used 
by  me,  but  in  its  general  features  it  is  like  some  other  machines  used 
for  the  same  purpose,  and  its  parts  may  admit  of  several  different 
modifications.  I  do  not  think  it  necessary  for  me,  therefore,  to  make 
any  claim  to  this  particular  instrument ;  but  I  have  described  it  par- 
ticularly  as  making  a  component  part  of  the  general  machine,  so  ar- 
ranged and  combined  as  to  co-operate  therewith  iu  a  very  advan- 
tageous and  convenient  way.^' 


39.  For  Improvements  in  the  Process/or  Manufacturing  Iron  di" 
rectlyfrom  the  Orcj  and  in  the  Apparatus  therefor;  i.  F.  Wins- 
low,  Troy,  New  York,  May  16. 

The  patentee  says, — "My  improved  process  is  applicable  to  the 
treatment  of  oxides  of  iron  only ;  and  this  I  effect  in  reverberatory 
furnaces,  although  some  parts  of  the  process  may  be  applied  in  fur- 
naces without  the  reverberatory  feature. 

"  It  has  long  been  essayed  to  reduce  the  oxides  of  iron  directly  into 
the  metallic  state  by  heating  the  ores  mixed  with  carbonaceous  mat- 
ter, with  the  view  to  produce  deoxtdation,  and  then  to  transfer  the 
mass  thus  treated  to  the  puddling  process;  but  in  all  these,  which  have 
to  far  been  unsuccessful,  the  upper  stratum  only  of  the  mass  of  ore 
and  carbon  was  exposed  to  the  direct  action  of  the  heat  and  flame, 
instead  of  the  whole  mass;  and  to  avoid  this  evil,  it  has  been  sug- 
gested to  apply  heat  to  the  mass  of  ore  and  carbon  below  as  well  as 
above,  by  placing  the  fire  grate  directly  under  the  furnace  hearth,  or 
iloor,  and  then  reverberating  the  flame  and  passing  it  over  the  charge. 
This  modification,  while  it  removes  the  leading  objection  of  the  process 
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above  indicatedi  introduces  practical  difficalties  of  such  magniuide  as 
to  defeat  the  contemplated  object. 

<<  My  improvements  effectually  avoid  these  difficulties,  and  consist 
in  exposing  the  mass  of  pulverized  ore,  mixed  with  carbonaceous 
matter  to  the  combined  action  of  a  gentle  flame,  or  heat;  and  currents 
of  heated  air  passing  through  the  mass,  which,  in  their  passage,  not 
only  agitate  the  mass  to  aid  the  mechanical  liberation  of  the  gases 
evolved,  but  aid  in  evolving  the  gases  from  the  oxide  and  carbon, 
which,  iu  their  nascent  state,  combine  and  revive  the  metallic  parti- 
cles. 

*'The  niass  is  then  subjected  to  the  combined  action  of  a  more  in- 
tense  flame,  and  to  highly  heated  currents  of  carburetted  hydrogen 
gas,  that  pass  through  the  mass  and  take  up  the  remaining  oxygen  of 
the  ore,  and  revive  the  metallic  particles;  and  then  (he  mass  passes 
to  the  puddling  process,  where  it  is  subjected  to  a  still  more  intense 
heat,  and  to  tlie  action  of  jets  of  highly  heated  atmospheric  air,  to 
consume  the  carbonaceous  matter,  and  free  it  from  other  impurities. 
For  the  application  of  my  improved  process,  I  have  made  important 
modifications  in  the  well-known  reverberatory  furnace,  which,  for 
this  purpose,  is  made  of  much  greater  length  than  those  heretofore 
used.'* 

Claim. — ^  Wiiat  I  claim  as  my  invention  in  the  process  of  making 
malleable  iron  directly  frpm  the  ore,  is  the  passage  of  heated  atmos- 
pheric air  through  the  mass  of  ore  and  carbonaceous  matter  in  the 
process  of  deoxidizing,  as  herein  described.  I  claim,  also,  the  pas. 
sage  of  hydrogen,  or  carburetted  hydrogen  gas,  through  the  mass, 
in  the  process  of  deoxidizing  iron  ore,  substantially  as  described, 
whether  this  be  done  after  the  ore  has  been  partly  deoxidized  by  the 
previous  part  of  the  process  or  not 

^  And  I  also  claim  treating  the  mass  in  the  puddling  chamber  with 
a  blast  of  highly  heated  atmospheric  air,  to  consume  the  carbonaceous 
matter,  substantially  as  herein  described. 

<<  And,  in  the  furnace  above  described,  I  claim,  as  my  invention, 
making  the  plate,  or  bed,  on  which  the  ore  is  placed  for  deoxidizing, 
with  numerous  perforations,  for  the  introduction  and  passage  of  highly 
heated  atmospheric  air,  or  other  gases,  through  the  mass,  for  the  pur- 
pose and  in  the  manner  described. 

<^  I  also  claim  this  perforated  plate,  or  bed,  as  described,  in  combi- 
nation with  the  puddling  chamber,  as  described.'^ 


40.  For  an  Improvement  in  the  Apparatus  for  Feeding  Furnaces 
for  Smelting;  Squire  M.  Fales,  Baltimore,  Maryland,  May  16. 
Claim. — '<  I  do  not  claim  as  my  invention,  feeding  furnaces  through 
a  feeding  tunnel  simply,  as  this  has  been  done ;  but  what  I  do  claim 
as  my  invention,  and  desire  to  secure  by  letters  patent,  is  the  combi- 
nation of  the  tube  and  piston,  for  forcing  in  the  coal,  &c.,  in  combina- 
tion with  the  feeding  tunnel  and  furnace,  as  described,  whether  the 
furnace  be  for  smelting  oj  for  other  purposes,  as  described.^' 
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4L  For  an  Improvement  in  Stoves  ;  James  Wilson,  New  York  city, 

New  York,  May  16. 

Claim. — ^«<The  general  course  of  tlie  draught  in  Ay  stove  is  the  same 
with  that  of  others  previously  made,  and  does  not,  therefore,  form  any 
part  of  my  claim  to  novelty ;  but  what  I  do  claim  as  new,  and  desire 
to  secure  by  letters  patent,  is  the  manner  described  of  forming  the  par- 
titions between  the  descending  flues  and  the  ascending  flue  in  the  rear 
of  the  oven,  by  means  of  which,  I  increase  the  radiating  surface  of  the- 
rear  oven  plate,  and  augment  the  temperature  of  that  part/' 


42.  For  an  Improvement  in  Propelling  Boats  ;  Wm.  P.  McConnell, 
Washington,  District  of  Columbia,  May  16. 

This  consists  of  hinged  paddles  hung  to  frames  that  have  a  sliding 
reciprocating  motion  in  channels  under  the  boat,  so  that  when  moving 
in  one  direction  they  present  their  full  face  to  the  water,  and  feather 
in  returning.  The  ends  of  these  paddles  are  curved,  so  as  to  avoid 
too  great  a  shock  in  closing.  One  such  paddle  is  placed  the  reverse 
of  the  others,  for  the  purpose  of  backing. 

Claim. — ^^  Having  thus  fully  described  the  nature  of  my  invention, 
and  shown  the  operation  thereof,  what  1  claim  therein  as  new,  and 
desire  to  secure  by  letters  patent,  is  the  combining,  in  the  manner  de- 
scribed, of  the  propellers  and  the  analogous  backing  apparatus,  within 
cavities  prepared  to  receive  them,  but  which  are  entirely  open  below, 
the  whole  being  constructed,  combined,  and  operating  substantially 
in  the  manner  set  forth. 

<<  I  also  claim  the  giving  to  the  leaves  of  said  propellers  a  curved 
form,  and  making  them  elastic  towards  their  points,  in  combination 
with  the  frames  against  which  they  strike,  for  the  purpose  and  in  the 
manner  described." 

43.  ¥qv Improvements  in  Locomotive  Engines;  M.  W.  Baldwin, 
Philadelphia,  Pennsylvania,  May  16. 

Claim. — ^^  What  I  claim  as  new,  in  the  last  described  arrangement, 
.  is  the  connecting  of  the  rods  which  are  used  as  constituting  a  part  oi 
of  the  frame  of  a  six  or  eight  wheeled  loconu)tive,  as  described  and 
represented;  and  also  the  connecting  rods  which  embrace  the  crank 
pins  upon  the  wfieel,  by  forming  a  spherical  segmental  shell  on  one 
end  of  said  rods,  and  attaching  them  together,  in  the  manner  set  forth, 
so  that  such  rods  shall  not  only  have  perfect  freedom  of  motion,  but 
shall  also  stand  in  a  line  with,  or  directly  behind,  each  other,  at  their 
junction. 

<<  I  do  not  intend  to  make  any  claim,  under  either  of  the  foregoing 
heads,  to  either  of  the  parts  of  the  respective  devices  claimed  when 
taken  individually,  but  I  restrict  the  said  claims  to  the  respective  com- 
binations described :  not  intending,  however,  by  this  disclaimer,  to 
•  limit  myself  to  fho  precise  form  of  the  respective  parts,  but  to  vary 
these  as  1  may  think  proper,  whilst  I  adhere  substantially  tp  the  prin- 
ciple or  manner  of  arrangement  fully  made  known.'' 
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44.  For  an  Improved  j9tiger/or  Boring  Earth  ;  Joshua  Hobart,  Du- 
buque, Iowa,  May  23. 

The  lower  plale  of  ihe  auger  has,  in  the  centre,  a  screw  similar  to 
the  body  of  the  common  wood  auger,  radial  cutters  with  openings 
provided  with  valves,  to  admit  the  earth  and  prevent  its  escape  when 
the  auger  is  being  drawn  out  of  the  hole ;  and  for  the  purpose  of 
loosening  the  earth,  gouge-formed  teeth,  called  ploughs,  project  from 
the  under  surface. 

Claim. — ^^  What  I  claim  in  the  foregoing  described  machine,  and 
desire  to  secure  by  letters  patent,  is  the  combination  and  arrangement 
of  the  several  parts,  to  wit :  the  plough,  spiral  screw,  projecting  tipped 
knives,  and  valves,  in  their  application  to  the  mining  auger/' 


45.  For  an  Improvement  in  Hot^iir  Furnaces;  Wm.  G.  Wing, New 

Bedford,  Massachusetts,  May  23. 

Claim. — « I  do  not  claim  the  combination  of  the  inner  hot-air  cham- 
ber with  the  smoke  chamber  (immediately  surrounding  it)  and  the 
outer  hot-air  chamber  immediately  surrounding  the  said  smoke  cham- 
ber; but  that  which  I  do  claim  is  my  aforesaid  improvement,  or  manner 
of  causing  the  air  to  circulate  through  the  inner  air  chamber,  for  the 
purpose  of  protecting  the  bottom  part  or  plate  of  the  said  air  chamber 
from  being  too  rapidly  burnt  out,  and  also  for  the  purpose  of  causing 
the  said  air  to  absorb  more  heat  than  it  would  if  allowed  to  circulate 
in  an  undivided  chamber,  and  escape  at  the  top  thereof;  my  said  im- 
provement consisting  in  the  employment  or  arrangement  of  the  par- 
titions, and  induction  and  eduction  passages  of  the  inner  air  chamber, 
in  such  manner  (as  described)  as  to  cause  the  air,  which  is  received 
into  the  inner  air  chamber,  to  impinge  in  a  current  perpendicularly  or 
directly  upon  the  upper  surface  of  that  portion  of  the  bottom  plate  of 
the  said  air  chamber,  which  is  exposed  to  the  direct  action  of  the  flame 
from  the  fire-pot,  or  furnace,  beneath  it;  the  whole  being  substantially 
as  set  forth.^' 


46.   For  an  Improvement  in  Forge  Bellows;  Jeremiah  Darling, 

Adrian,  Michigan,  May  23. 

Claim. — "  Having  thus  fully  described  my  improved  bellows,  what 
I  claim  as  my  invention,  and  desire  to  secure  by  letters  patent,  is  the 
combination  of  a  series  of  bellows  on  the  inside  of  an  enclosed  case, 
and  operated  by  a  crank  in  the  centre,  substantially  in  the  manner 
and  for  the  purposes  set  forth.''   • 


47.  For  a  Machine  for  Beaming  the  Bands  of  Brass  Faucets;  Wm. 

Read,  New  York,  May  23. 

The  nature  of  this  invention  '^consists  in  the  method  of  applying  to 
the  drill  a  universal  joint,  in  such  manner  as  to  cause  the  drill,  or 
reamer,  to  accommodate  itself  to  the  position  of  the  faucet,  insuring  a 
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true  bore  at  whatever  angle  the  faucet  may  be  with  the  mandrel  above 
it." 

Claim. — ^^  What  I  claim  as  my  invention,  and  desire  to  secure  by 
letters  patent,  is  the  dividing  the  mandrel  into  two  parts,  and  connect- 
ing them  by  a  universal  joint,  and  applying  the  motion  to  the  reamer 
by  means  of  the  yoke  at  the  bottom  of  the  lower  mandrel,  embracing 
the  arms  of  the  wrench,  fitted  into  the  head  of  the  reamer  in  such 
manner  that  the  reamer  may  only  receive  a  r'svolving  motion  from 
the  mandrel,  but  in  every  other  motion  it  may  act  independent  of  the 
mandrel,  and  being  tapering,  and  the  whole  length  of  the  hole  to  be 
reamed,  it  may  revolve  in  a  true  circle,  and  insure  a  true  and  correct 
bore,  although  the  line  of  the  required  bore  may  not  be  exactly  in  a 
line  with  the  main  mandrel,  or  shaft,  which  gives  motion  to  the 
reamer." 


48.  For  an  Improvement  in  the  Machine  for  Excavating  Ditches  ; 

Wm.  Y.  Singleton,  Springfield,  Illinois,  May  28. 

The  forward  end  of  this  machine  is  provided  with  cutters,  to  form 
the  bottom  and  sides  of  the  ditch,  and  from  the  back  of  this  an  in- 
clined trough  extends,  to  deliver  the  earth  which  is  drawn  up  on  it  by 
an  endless  chain  of  conveyers,  on  to  an  endless  chain  at  right  angles, 
which,  in  turn,  delivers  the  earth  to  form  the  embankment.  The  in- 
clined trough  is  suspended  to  the  standards  of  the  carriage  frame  by 
two  hangers  that  turn  on  stud  pins,  to  admit  of  adjusting  the  cuttera 
and  trough  to  the  required  depth,  &c. 

Claim. — *<  What  I  claim  as  my  invention,  and  desire  to  secure  by 
letters  patent,  is  the  combination  of  the  adjustable  inclined  trough  and 
excavator,  and  revolving  endless  belt  of  conveyers  working  thereon, 
for  cutting  and  conveying  the  earth,  arranged  and  operated  in  the 
manner  before  described,  or  other  mode  substantially  the  same,  with 
the  carriage  for  supporting  and  carrying  the  same."  * 


49.  For  an  Improvement  in  the  fVater  fVheel:  F.  P.  Haviland  & 

£.  Tuttle,  Waterville,  Maine,  May  28. 

Claim. — <<What  we  claim  as  our  invention,  and  desire  to  secure  by 
letters  patent,  is  the  manner  in  which  we  lay  out  and  form  the  two 
straight  sides  of  the  buckets  we  use  on  our  improved  wheel,  to  wit: 
the  extreme  points  of  the  buckets  being  placed  at  the  distance  of  thirty 
degrees,  or  thereabout,  from  each  other,  their  two  straight  sides  meet- 
ing at  an  angle  of  twenty  degrees,  or  thereabout,  and  their  rear  sides 
being  at  an  angle  of  thirty  degrees  With  the  radius  of  the  wheel,  as 
laid  out  according  to  the  directions,  substantially  as  set  forth." 


50.  For  Improvements  in  theJacquardPrameyfor  Weaving  Figured 

Fabrics;  John  Perrins,*Philadelphia,  Pennsylvania,  May  28. 

The  patentee  says, — ^^  In  the  jacquard  frame,  as  heretofore  made 

and  now  used,  the  trap  boards,  through  which  the  tail  cords  pass, 

and  by  which  they  are  lifted,  are  each  operated  by  separate  levers, 
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thus  requiring  as  raauy  levers  and  separate  operations  as  there  are 
trap  boards :  and  in  the  roode  of  mounting  to  form  the  harness  as  at 
present  practised,  each  division  of  the  tail  cords  (all  that  pass  through 
one  trap  board  1  will  call  a  division)  is  in  connexion  with  one  color 
only,  (it  will  be  understood  that  when  I  speak  of  one  color  only,  I 
mean  also  the  threads  connected  with  the  mails  of  one  pair  of  lifters,) 
and  that,  as  a  necessary  consequence,  when  the  threads  of  one  color 
(or  combination  of  colors  in  a  pair  of  lifters)  are  to  be  used  to  inter** 
weave  the  picks,  the  cards  must  be  shifted  and  a  new  card  presented 
for  each  pick. 

*<  The  object  of  my  improvement  is  to  simplify  the  structure  and 
operation ;  firjt,  by  connecting  all  the  trap  boards,  by  horizontal 
slides,  with  a  vertically  sliding  frame,  operated  by  one  single  lever, 
so  ihat  all  the  trap  boards  are  lifted  together,  the  lifting  of  the  tail 
cords  being  governed  by  the  sliding  of  the  trap  boards,  that  are  pro- 
vided with  notched  holes  through  wiiich  the  cords  pass,  so  that  when 
the  trap  boards  are  shifted,  (which  is  done  by  cams  on  a  rotating  shaft, 
turned  by  the  sliding  of  the  trap  board  frame,  or  any  other  intermit* 
ting  movement,)  the  knots  on  the  tail  cords,  which  have  been  shifted 
by  the  needles,  are  caught  and  lifted;  and,  secondly,  by  connecting 
the  tail  cords  that  pass  through  one  trap  board  with  the  mails  on  two 
diflferent  pairs  of  levers,  so  that  the  mails  of  each  lifter  of  one  color, 
or  one  set  of  colors,  are  connected  with  two  trap  boards,  and  so  of 
the  other  colors.  The  advantage  of  this  arrangement  is,  that  one  card 
only  is  required  for  each  lash,  as  the  interweaving  of  one  color  can  be 
effected  by  one  card,  in  consequence  of  the  connexion  of  the  mails 
of  each  lifter  of  one  color,  each  with  two  separate  trap  boards;  while, 
by  the  old  plan,  it  is  necessary  to  shift  the  needles  to  interweave  the 
same  color,  as  the  shifting  of  the  threads  of  one  color  can  only  be  done 
by  shifting  the  needles  by  a  change  of  cards,  in  consequence  of  the 
connexion  of  all  the  mails  of  one  color,  or  one  set  of  colors,  with  one 
trap  board." 

Claim. — « I  am  aware  that  one  division  of  mails,  carrying  one  color, 
or  set  of  colors,  have  been  connected  with  two  trap  boards,  by  having 
two  sets  of  trap  boards,  one  above  the  other,  requiring  separate  and 
distinct  movements  to  operate  them,  thus  rendering  the  machinery 
more  complex  and  expensive ;  and,  therefore,  I  wish  it  to  be  distinctly 
understood  that  I  do  not  claim  as  my  invention  simply  connecting  one 
division  of  mails,  carrying  one  color,  or  set  of  colors  ;  but  what  I  do 
claim  as  my  invention,  and  desire  to  secure  by  letters  patent,  is  con- 
necting each  division  of  mails  with  two  divisions  of  tail  cords,  as 
herein  described,  whereby  I  am  enabled  to  use  but  one  card  for  each 
lash  of  any  number  of  picks,  as  described.  And  I  also  claim  as  my 
invention,  connecting,  by  means  of  horizontal  slides,  all  the  trap  boards 
with  one  vertically  sliding  frame,  as  herein  described,  whereby  all  the 
trap  boards  are  operated  by  one  lever,  as  herein  described/' 


5i.  For  an  Improvement  in  Registers  for  Hot-^ir  Furnaces;  Eben« 
ezer  Barrows,  New  York,  May  28. 
Claim. — <<  Having  thus  fully  described  the  manner  in  which  I  con* 
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struct  and  arrange  my  apparatus  for  the  opening  and  closing  of  the 
Talves  of  registers  for  air*heaiii)g  furnaces,  what  I  claim  therein  as 
new,  and  desire  to  secure  by  letters  patent,  is  the  manner  set  forth  of 
employing  a  hemispherical  body,  furnished  with  volute-formed  open- 
ings, or  threads,  which  receive  and  operate  upon  pins  extending  from 
the  middles  of  the  valves  adapted  thereto  ;  the  whole  combination  and 
arrangement,  and  the  consequent  openition  of  the  parts,  being  sub- 
stantially  the  same  with  that  fully  made  known." 


52.  For  an  Improvement  in  the  Ditching  Machine  ;  J.  R.  Reming- 
ton, Lownds  county,  Alabama,  May  28. 

The  sides  of  the  ditch  are  to  be  cut  by  two  circular  cutter  wheels, 
and  the  bottom  by  the  cutter  of  what  is  well-known  as  a  <<  road- 
scraper,"  the  bottom  of  which  is  inclined,  to  deliver  the  earth  at  the 
required  elevation,  and  on  this  iucHned  bottom  there  are  two  wheels, 
one  placed  behind  the  other,  with  scrapers  projecting  from  their  peri- 
pheries, the  first  takes  the  earth  from  the  bank,  and  delivers  it  to  the 
second,  which,  in  turn,  delivers  it  at  the  top,  to  form  the  embankment. 
Claim.— '<  Having  thus  Tuily  described  my  improved  ditcher,  what 
I  claim  therein  as  new,  and  desire  to  secure  by  letters  patent,  is  the 
combination  of  cutter  wheels,  scraper,  and  elevators,  substantially  ia 
the  manner  End  for  the  purpose  above  described." 


53.  For  an  Improvement  in  the  Manufacture  of  Iron  and  Steel; 

Charles  Low,  England,  May  28, 1846;  antedated  May  25,  1844. 

We  are  induced  to  insert  the  whole  specification  of  this  patent,  in 
consideration  of  the  great  interest  taken  in  the  progress  of  improve- 
ments in  the  manufacture  of  iron,  but  we  do  not  wish  to  be  understood 
as  expressing  any  opinion  on  the  merits  of  the  invention. 

«To  all  whom  it  may  concern:  be  it  known  that  I,  Charles  Low, 
of  Robinson's  Row,  Kihgsland,  in  the  county  of  Middlesex,  in  that 
part  of  Great  Britain  called  England,  have  invented  an  improved 
method  of  making  and  manufacturing  iron  and  steel,  and  1  do  hereby 
declare  that  the  following  is  a  full  and  exact  description,  that  is  to 
say,  I  use  manganese,  in  the  state  of  the  black  oxide  of  commerce,  or 
in  any  other  state  of  oxidation,  plumbago,  or  graphite,  commonly 
called  black  lead,  charcoal,  and  nurate  of  either  potash,  soda,  or  lime, 
that  which  I  commonly  employ  is  the  saltpetre  of  commerce.  These 
four  ingredients  I  mix  well  together  in  the  following  proportions,  and 
apply  in  the  following  manner,  viz:  of  oxide  of  manganese,  I  take 
forty-two  pounds;  of  wood  charcoal,  fourteen  pounds;  of  plumbago, 
eight  pounds;  and  of  saltpetre,  two  pounds.  In  the  blast  furnace,  I 
add  to  every  charge  of  ore  likely  to  produce  four  hundred  and  eighty 
pounds  weight  of  metal,  sixty-six  pounds  of  the  above  mixture,  either, 
with  the  iron-stone,  or  fuel,  it  being  immaterial  which,  so  that  the 
proportions  are  attended  to  and  regularly  applied  with  each  charge. 
In  the  puddling  furnace  it  can  be  applied  with  equal  advantage, 
when  the  pig-iron  is  in  a  fused  state,  by  throwing  upon  the  surface  of 
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the  metal  a  fevir  pounds  at  a  time,  say  two  or  three,  and  continuing 
doing  so  at  intervals  of  a  few  minutes,  the  puddler  incorporating  it 
by  stirring  it  with  the  metal,  till  the  whole  sixty-six  pounds  are  used, 
or  until  the  metal  begins  to  thicken,  or,  aa  the  workmen  call  it,  'comes 
to  nature.'  It  is  then  *  balled,'  and  sent  to  the  tilt-hammer,  and  rollers, 
and  put  through  the  usual  process  so  well  understood  and  practised 
in  making  malleable  iron.  This  being  attended  to,  I  have  never  found 
the  result  fail,  but  I  have  always  obtained  an  iron  of  uniform  quality, 
admitted  to  be  much  more  fibrous,  and  possessing  a  greater  tenacity 
than  any  with  which  it  has  been  compared,  and  capable  of  making  , 
excellent  steel  by  the  usual  process  of  cementation,  or  other  process, 
by  which  steel  is  made. 

«  Another  part  cnmy  invention  consists  in  the  use  of  the  aforesaid 
mixture  for  improving  the  quality  of  iron,  by  being  applied  in  any  of 
the  processes  of  smelting,  puddling,  and  casting,  in  the  blast  furnace,' 
the  puddling  furnace,  and  cupola  furnace,  or  other  furnace  that  may 
be  used  by  the  iron-master,  or  founder,  in  like  proportions,  as  above 
described,  adding  more  or  less  of  the  compound,  according  to  the 
quality  of  the  metal  used,  of  which  quality  the  iron-master,  or  founder, 
or  his  workmen,  will  be  able  to  judge ;  but  1  have  found  the  quantity 
above  named  sufficient  for  the  worst  ore  or  metal. 

<<  Another  part  of  my  invention  consists  in  the  application  of  the 
above  mixture  to  the  manufacture  of  cast  steel  from  malleable  iroa 
which  has  been  made  by  the  above  processes ;  to  effect  this,  I  add 
from  two  to  three  pounds  of  the  above  mentioned  mixture  to  every 
thirty  pounds  of  steel,  when  in  the  melting-pots,  during  its  conversion 
into  cast  steel ;  or  the  object  may  be  more  immediately  effected  by 
adding  the  ingredients  in  th^  same  relative  proportions  as  for  steel  to. 
the  malleable  iron,  made  as  above,  and  then  the  application  of  a  mo- 
derate heat  (such  as  a  little  practice  will  enable  the  workmen  to  ascer* 
tain)  will  fuse  the  iron  in  contact  with  the  mixture;  and  immediately 
convert  it  into  cast  steel.  I  recommend,  as  the  best  way  of  preparing 
the  ingredients  for  use,  that  they  should  be  ground  in  a  mill  suited  to 
such  purpose;  for  the  puddling  furnace,  they  should  he  ground  to  a 
moderately  fine  powder,,  and  I  should  prefer  their  being  applied  from, 
the  top  of  the  furnace,  through  a  hopper,  or  tube,  or  such  like  means 
as  would  spread  them  more  evenly  than  if  applied  by  hand  from  the 
furnace  door.  But  for  the  blast  furnace,  and  cupola  furnace,  they 
would  be  better  applied  in  a  coarser  state.  I  have  made  my  calculation 
upon  480  pounds  weight  of  metal,  having  found  that  to  be  the  charge 
of  pig-iron  usually  applied  at  one  time  to  the  puddling  furnace,  but 
the  workmen  will  have  no  difficulty  in  judging,  by  the  working  of  the 
metal,  whether  a  less  or  greater  quantity  of  the  ingredients  should  be 
used. 

"Lastly,  I  do  not  claim  the  exact  proportions  as  above  described,  as 
they  must  somewhat  vary  for  different  qualities  of  iron-ore  and  iron, 
or  of  the  ingredients  themselves,  nor  do  I  claim  the  use  of  any  of  the 
aforesaid  ingredients  separately,  as  they  may  have  been  made  use  of 
before;  but  I  claim  the  use  of  them  collectively,  and  in  the  proportions' 
herein  substantially  set  forth,  in  the  manufacture  of  iron  or  steel,  eitbet. 
7oih  Xm.— 3mD  Sum— No  6,  JimB,  1647.  34 
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in  the  blast  furnace,  paddling  furnace,  cupola,  or  other  furnai^e,  or  in 
the  melting-pot." 

54.  For  an  Improvement  in  the  Steam  fVhistk  for  Locomotives; 
M.  W.  Baldwin,  Philadelphia,  Pennsylvania,  May  2S. 

Claim. — ^  Having  thus  fully  described  the  nature  of  my  improve- 
ment in  the  manner  of  operating  the  steam  whistle  of  a  locomotive 
engine,  what  I  claim  therein  as  new,  and  desire  to  secure  by  letters 
patent,  is  the  manner  in  which  1  have  combined  the  main  valve  and 
the  whistle,  and  arranged  the  respective  parts  for  operating  said  whis- 
tle, by  making  a  perforation  tlirough  the  safety-valve  and  its  stenu 
there  being  a  valve  closing  the  lower  end  of  said  opening ;  which 
valve  is  to  be  operated  upon,  and  the  respective  parts  arranged,  sub- 
stantially as  described." 

55.  For  an  Improvement  An  the  Balance  Valves  qf  Steam  Engines; 
W.  H.  Baker  &  H.  R.  Worthington,  Brooklyn,  New  York,  May  28. 
The  patentees  say, — ^^  In  constructing  our  balanced  slide  valve,  we 

so  arrange  the  respective  parts  thereof  as  to  cause  the  steam  to  ope- 
rate equally  on  opposite  sides  of  the  sliding  part  thereof,  allowing  the 
steam  to  enter  into,  and  escape  from,  the  cylinder  equally  on  each  side 
of  said  valve.  In  effecting  this,  we  sometimes  cause  the  valve  to  slide 
between  two  stationary  check-pieces  in  each  of  which  are  contamed 
three  openings,  operating  in  the  ordinary  way  for  the  induction  and 
eduction  of  steam. 

<<  Instead  of  the  two  stationary  check-pieces  above  named,  we  some- 
timesemploy  one  stationary  valve  seat«  which  is  embraced  on  each 
of  its  sides  by  the  slide  valve,  the  stationary  valve  seat  being  furnished 
with  three  steam  openings  on  each  of  its  sides,  so  arranged  as  to  pro- 
duce the  same  result  with  that  first  named,  and  in  a  manner  substan- 
tially the  same ;  the  two  modes  being  mere  modifications  of  one  prin- 
ciple." 

Claim. — ^Having  thus  fully  described  the  nature  of  our  improve* 
ments  in  the  manner  of  constructing  a  balanced  slide  valve  for  steam 
engines,  what  we  claim  as  new  therein,  and  desire  to  secure  by  letters 
patent,  is  the  causing  the  steam  to  operate  equally  on,  and  through. 
Its  two  opposite  sides,  under  an  arrangement  of  the  respective  parts, 
such  as  herein  set  forth  ;  that  is  to  say,  by  the  employment  of  check- 
pieces,  between  which  the  valve  inay  slide,  or  of  .an  elevated  block, 
on  each  side  of  which  the  sliding  valve  is  to  operate,  together  with 
any  such  modification  thereof  as  shall  be  substantially  the  same  in 
its  structure  and  operation,  producing  the  same  effect  by  like  means." 


5&.  For  an  Improvement  in  Stoves;  John  B*  Clute,  Schenectady^ 

I^ew  York,  May  88. 

Claim. — **  What  I  claim  as  my  invention,  and  desire  to  secure  by 
letters  patent,  is  the  combination  of  the  two  side  flues  with  the  vertical 
Allies  01  the  elevated  oven." 
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^7.  For  an  Improvement  in  the  Plough  Clevis  ;  Charles  L.  Meecb^ 

Preston,  Connecticut,  May  28. 

Claim. — ^<What  I  claim  as  my  invention,  and  desire  to  secure  by 
letters  patent,  is  making  one  arm  of  the  clevis  to  extend  back  to  within 
reach  of  the  person  who  holds  the  plough,  to  which  arm  a  regulator 
is  attached  for  governing  and  securing  the  same,  and  thus  giving  any 
desired  pitch  to  the  plough  without  stopping,  or  checking,  the  team ; 
using,  for  the  construction  of  the  same,  the  most  proper,  cheapo  and 
durable  material  which  will  produce  the  intended  effect." 


58.  For  a  Rotary  Steam  Engine  ;  Richard  Field  SteVens,  St.  Louis, 

Missoari,  May  30. 

The  patentee  says, — ^<«  The  nature  of  my  invention  consists  in  pro- 
viding an  aperture,  or  opening,  extending  throughout  the  circumfer- 
ence of  a  wheel,  and  communicating  with  a  hollow,  or  chamber, 
within,  with  a  flexible  hoop,  ring,  or  band,  which  may  be  so  applied 
to  the  said  opening  as  to  confine  steam,  or  other  moving  agent,  within 
the  hollow  of  the  wheel,  in  order  that  its  power  may  be  communi- 
cated directly  to  the  periphery  of  the  wheel.'* 

Claim. — ^^  What  I  claim  as  my  invention,  and  desire  to  secure  by 
letters  patent,  is  the  application  of  a  flexible  hoop,  ring,  or  band,  to 
an  opening  communicating  with  a  hollow,  or  chamber,  in  the  rim  of  a 
wheel,  in  such  a  manner  as  to  close  the  opening  in  a  part  of  its  cir- 
cumference and  leaving  it  open  in  the  remainder,  thereby  allowing  a 
communication  with  the  chamber  upon  one  side  of  the  wheel,  while 
the  opposite  side  is  closed,  and  the  moving  agent  confined  in  such  a 
manner  that  its  power  is  expended  directly  and  constantly  upon  the 
periphery  of  the  wheel  The  said  hoop  or  band  may  be  made  of  any 
flexible  substance ;  may  be  made  of  any  convenient  form ;  may  be 
made  continuous,  or  jointed,  or  a  part  only  of  the  hoop,  or  ring,  may 
foe  used  and  applied  to  the  opening,  in  the  same  manner  as  a  portion 
of  the  continuous  hoop,  or  ring,  above  described. 

M  The  hoop,  or  ring,  may  be  applied  to  either  side  of  the  chamber, 
in  such  manner  as  to  produce  the  desired  effect,  operating  as  a  circu- 
lar valve." 


59.  For  Improvements  in  Furnaces  for  Steam  Boilers;  Henry  F. 

Baker,  Boston,  Massachusetts,  May  30. 

Claim. — ^^<What  I  claim,  and  desire  to  secure  by  letters  patent,  is 
one  or  more  reverberating  chambers,  (made  and  arranged  as  above 
set  forth,)  in  combination  with  the  fireplace  and  boiler ;  the  same  be- 
ing made  to  revolve  and  retain  the  volatile  products  underneath  the 
boiler  long  enough  to  be  consumed  thereunder,  as  above  explained. 
And  I  also  claim  the  manner  of  arranging  the  air  distributing  boxes, 
with  respect  to  the  bottom  of  the  boiler,  in  combination  with  the 
curved  deflecting  bottoms  of  their  respective  chambers,  in  order  that 
Ibe  flame  produced  by  the  combustion  of  the  volatile  gases,  or  other 
matters  passing  over  the  perforated  plates  of  said  air-boxes,  may  be 
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blown  in  jets  against  the  bottom  of  the  boiler,  as  set  forth ;  the  said 
mode  of  arranging  the  said  air-boxes,  consisting  in  giving  each  of  them 
an  inclined  position,  substantially  as  represented  in  the  drawings,  and 
as  above  specified." 

no.  For  an  Improvement  in  the  Machine  for  Excavating  and  Re-- 
moving  Earth;  patented  by  Wm.  J.  Otis,  on  the  24th  day  of  Feb- 
ruary, 1839;  D.  Carmichael  &  J.  C.  Osgood,  the  former  of  Brook- 
lyn and  the  latter  of  Chiltenango,  New  York,  May  30. 
For  a  description  of  the  original  machine,  the  reader  is  referred  to 
•page  110  of  the  25th  volume  of  this  journal,  second  series. 

Claim. — «<Havingthus  fully  described  the  manner  in  which  wecon- 
, struct,  and  operate  our  improved  excavating  machine,  what  we  claim 
therein  as  new,  and  desire  to  secure  by  letters  patent,  is  the  manner 
herein  described,  in  which  we  have  connected  and  combined  the 
scraper-staflf,  or  arm,  with  the  machine,  so  that  it  may  be  raised  or 
lowered  by  means  of  the  racks  and  pinions,  (by  the  aid  of  the  trian- 
gular piece,)  arranged  and  operating  as  set  forth,  thereby  dispensing 
entirely  with  the  hollow  mast,  and  with  the  toothed  gearing  and  chains 
combined  with  said  mast,  as  used  for  that  purpose,  in  the  original 
machine  of  Otis." 

# 

61.  For  Improvements  in  the  Machine  for  Cutting  the  Threads  of 
fVood  Screws;  Thos.  W.  Harvey,  New  York,  May  30. 
The  patentee  says, — ^*<The  nature  of  my  invention  consists,  first,  in  ' 
arranging  the  screw  blanks,  in  a  continuous  row,  when  thrown  pro- 
miscuously into  a  hopper,  and  delivering  them,  one  by  one,  without 
the  necessity  of  an  attendant,  which  is  effected  by  means  of  two  in- 
clined rollers,  placed  far  enough  apart  to  permit  the  shanks  of  the 
screws  to  hang  vertically  between  them,  so  that,  by  their  rotation  and 
inclination,  they  cause  the  blanks  to  arrange  themselves  side  by  side, 
with  the  heads  resting  on,  and  the  shanks  hanging  between,  them,  and 
thus  gradually  to  force  them  towards  the  delivery  end. 

<<My  second  improvement  consists  in  taking  the  blanks  from  the 
ends  of  the  rollers,  and  delivering  them  into  a  vertical  conveying  tube, 
by  means  of  a  slide  which  has  an  aperture  in  it  that  admits  the  blank, 
and  by  its  motion,  and  the  oblique  side  of  the  aperture,  forces  it,  hori- 
zontally, and  in  a  vertical  position,  to  the  aperture  of  the  delivery 
tube,  down  which  it  descends,  at  the  same  time  checking  the  further 
descent  of  the  blanks  between  the  rollers  until  its  return,  the  aperture 
being  so  formed  as  to  permit  the  descent  of  the  blanks  into  it  from  the 
rollers  before  the  repetition  of  the  delivery  operation. 

**  My  third  improvement  consists  of  a  pair  of  spring  conveying  fin- 
gers, which  are  presented  to  the  lower  end  of  the  vertical  tubes  down 
which  the  blanks  descend,  and  slightly  opened  by  coming  in  con- 
tact with  a  projection  from  the  lower  end  thereof  to  receive  the  end 
of  the  blank  as  it  descends,  and  which  is  griped  by  the  fingers 
as  they  are  moved  away;  the  conveying  fingers  projecting  from  a 
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shaft,  90  operated,  by  a  slide,  and  a  series  of  cams  and  levers,  that  it 
rotates  through  a  part  of  a  circle  to  bring  the  blank  in  a  horizontal 
position,  and  then  horizontally,  to  present  the  head  of  the  blank  to  the 
gripers,  preparatory  to  catting  the  threads. 

<<  My  fourth  improvement  relates  to  the  employment  of  gripers 
jointed  to  a  chuck,  or  head,  at  the  end  of  a  hollow  mandrel,  and  con* 
nected  to  one  end  of  a  sliding  rod  within  the  mandrel,  the  other  end 
being  connected  with  a  slide  governed  by  a  cam,  the  sliding  of  which 
causes  the  gripers  to  take  hold  of  the  blank  just  within  the  head,  to  ro* 
tate  it  whilst  under  the  operation  of  the  chasing  tool,  when  this  is  used 
in  combination  with  a  turn  screw,  that  slides  within,  or  on,  the  sliding 
rod,  and  forced  towards  the  head  of  the  screws  by  a  spring,  so  that  if 
the  blank  should  turn  in  the  gripers,  in  consequence  of  the  bite  in  the 
chasing  or  threading  tool,  the  turn-acrew  will  be  forced  into  the  nick 
in  the  head,  and  there  hold  it 

<«  My  fiflh  improvement  relates  to  the  arrangement  of  tlie  thread 
cutter  or  chaser,  and  the  sliding  rest,  the  latter  of  which  is  secured  to 
a  sliding  chasing  frame  or  carriage,  for  the  purpose  of  preventing  the 
shanks  of  the  screw  from  yielding  while  under  the  action  of  the 
chaser ;  which  latter  is  also  properly  secured  in  an  adjustable  tool 
holder  or  head,  jointed  by  its  lower  end  to  the  chasing  sliding  frame, 
the  upper  end  sliding  on  a  rod  secured  to  a  sway  bar,  one  end  of 
which  is  jointed  to  an  adjusting  slide,  and  the  other  governed  by  a  cam 
which  gives  the  requisite  taper  and  point  to  the  screw.  The  chasing 
frame  is  governed  in  its  motion  by  a  chasing  cam  groove  on  a  cylin- 
der, the  groove  being  so  formed  as  to  move  the  chasing  slide  to  carry 
the  cutter  gradually  from  the  commencement  of  the  thread  towards 
the  point,  with  a  motion  so  regulated  relatively  to  the  rotation  of  the 
mandrel  as  to  give  the  pitch  of  the  thread,  and  then  moved  back 
again  for  another  cut,  one  part  of  the  groove  crossing  the  other  for 
this  purpose ;  and  that  part  of  the  groove  which  moves  the  chasing 
sdide  for  chasing  the  thread  is  in  the  form  of  a  helix,  and  at  the  end 
thereof  it  crosses  the  helix  with  a  sudden  curve  to  run  back  the  chaser, 
and  at  the  end  of  the  helix  the  groove  runs  into  another  groove,  the 
junction  of  these  two  being  provided  with  a  sliding  switch, connected 
with  a  slid.ing  rod  within  the  chasing  cam  shaft,  and  so  governed  by 
another  cam,  called  the  index  cam,  that  when  the  thread  is  chased 
the  switch  is  shifted,  which  opens  this  latter  groove  to  draw  the  chas- 
ing frame  and  chaser  far  enough  out  of  the  way  to  admit  of  the  opera- 
tion of  the  conveying  fingers  to  supply  a  new  blank. 

<<  My  sixth  improvement  relates  to  the  method  of  adjusting  the 
motions  of  the  chaser  to  the  varying  lengths  of  blanks,  and  to  the 
different  form  of  points,  so  as  to  insure  the  formation  of  good  points 
on  the  screws  by  making  the  cam  which  governs  the  motions  of  the 
sway  bar  adjustable  on  its  shaft. 

<<  And  my  last  improvement  relates  to  the  mode  of  changing  the 
cams  that  operate  the  conveying  fingers — ^the  griping  cam  and  the 
chasing  cam — ^by  means  of  an  index  cam,  which  operates  sliding 
twitches,  through  the  intervention  of  sliding  rods,  within  the  hollow 
mandrel  and  the  cam  shafts. 

34* 
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*^  By  means  of  these  improvements  I  constitute  an  antomatic  ma- 
chine, which  performs  all  the  operations  of  arranging  the  blanks  in 
regular  order,  supplying  them  one  by  one,  conveying  them  to  the  grip- 
ers, chasing  the  thread  with  any  desired  taper  and  point,  and  discharg- 
ing the  chased  screw,  with  no  other  human  labor  than  is  necessary 
to  keep  the  mechanism  in  order,  and  to  throw  a  large  quantity  of 
blanks  into  the  hopper  at  given  intervals.'^ 

Claim. — ^  What  I  claim  as  my  invention  in  the  above  named  ma«- 
chine,  and  desire  to  secure  by  letters  patent,  is — 

^  First.  The  method  of  arranging  screw-blanks  and  all  other  simi- 
lar articles,  and  regularly  delivering  them  by  means  of  two  inclined 
rollers,  substantially  as  described,  whereby  the  rollers,  by  their  incli- 
nation and  rotation,  cause  the  screw-blanks  thrown  into  the  hopper 
promiscuously  at  the  upper  end  to  arrange  themselves  with  the  shanks 
hanging  in  the  space  between  the  rollers  and  the  heads  resting  on 
^heir  peripheries,  and  thus  gradually  to  descend  towards  the  deliver- 
ing end :  and  this  I  claim  whether  both  or  only  one  of  the  rollers  be 
made  to  rotate,  or  whether  the  rollers  constitute  the  bottom  only  or 
the  entire  hopper. 

^^  Second,  I  claim  the  delivery  slide  in  combination  with  the  tube 
or  any  analogous  device,  into  which  the  blank  or  other  similar  article 
is  discharged,  substantially  as  described,  whereby  the  blanks  received 
from  a  hopper  or  other  feeder  are  delivered  in  a  vertical  position  into 
a  conveyer,  and  the  further  delivery  from  the  hopper  is  checked  until 
a  repetition  of  the  operation  is  required  as  described. 

<*  Third.  I  claim  so  operating  the  fingers  as  to  receive  the  blanks, 
&c.,  in  a  vertical  and  change  them  to  a  horizontal  position,  and  move 
them  forward  to  introduce  them  in  the  gripers,  substantially  as  here- 
in described. 

^^ Fourth.  I  claim  the  gripers  in  combination  with  the  sliding  spring 
turn  screw,  substantially  as  herein  described,  by  means  of  which  com- 
bination the  blank  is  prevented  from  turning  by  the  turn  screw  in  the 
nick,  the  gripers  simply  holding  it  steady  and  in  such  a  central  posi- 
tion without  defacing  the  head  and  shank,  and  by  which  also  the  turn 
screw  is  made  to  enter  the  nick  irrespective  of  its  direction  when  the 
blank  is  introduced  as  described. 

^  Fifth.  I  claim  governing  the  motions  of  the  chaser  towards  and 
from  the  axis  of  the  blank,  by  combining  the  chaser-head  with  a  car- 
riage and  sway-bar  moved  by  a  cam,  suostantially  as  described.  And 
I  also  claim  connecting  one  end  of  the  sway-bar  with  an  adjusting 
slide,  when  this  is  combined  with  the  chaser  or  chaser-head,  as  de- 
scribed, whereby  the  amount  of  taper  to  be  given  to  the  screw  can 
be  regulated  at  pleasure. 

**Sixth.  I  claim  changing  the  directions  of  the  various  cam  grooves 
by  means  of  sliding  switches  operated  by  sliding  rods  with  the  hollow 
•cam*shafts,and  shifted  by  an  index  cam,  by  which  the  various  changes 
of  the  motions  of  the  machine  are  effected,  substantially  as  describied. 
.  <<And,  finally,  I  claim  making  the  cam  which  operates  the  sway-bar 
adjustable  on  its  shaft,  substantially  as  described,  for  the  purpose  of 
adjusting  the  motions  of  the  chaser  to  the  length  of  the  blank,  to  in- 
sure the  proper  formation  of  the  point  of  the  screw,  as  described." 
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63«  For  an  Improvement  in  the  Plough;  David  Anthony,  Sen.,  Union 

Springs,  New  Yoric,  May  30. 

We  are  under  the  necessity  of  omitting  the  claim  in  this  case,  as 
it  refers  to,  and  is  wholly  dependent  on  the  drawings.  It  is  limited 
to  the  combination  of  parts  that  constitute  a  metallic  socket  for  fasten- 
ing the  beam  to  the  handle. 


'o 


63.  For  an  Improvement  in  the  Cooking  Range;  Julius  Fink,  Phila- 
delphia, Pennsylvania,  May  30. 

This  range  is  made  with  the  front  in  the  form  of  a  segment  of  a  poly* 
gon,  one  face  for  the  fire  chamber  and  one  for  each  of  the  ovens  that 
are  placed  one  on  each  side  of  the  fire  chamber,  which  is  by  this 
means  wedged-formed,  wider  in  front  than  at  the  back ;  and  back  of 
the  fire  chamber,  and  between  the  two  ovens,  there  is  an  air  heat- 
ing chamber,  which  is  thus  heated  by  the  fire  back,  and  the  two 
ovens. 

Claim. — ^  Having  thus  fully  described  the  construction  of  my  im- 
proved range,  and  shown  the  manner  in  which  the  respective  parts 
thereof  are  made  to  operate,  what  I  claim  therein  as  new,  and  desire 
to  secure  by  letters  patent,  is  the  particular  manner  in  which  I  have 
arranged  and  combined  the  two  ovens,  the  fire- chamber  and  the 
water-back,  or  air-heating  space  between  said  ovens  and  the  respec 
tive  flues,  as  herein  set  forth. 

« I  do  not  claim  either  of  these  features  as  new  in  itself;  but  I  do 
claim  them  as  new  and  pre-eminently  useful  in  their  combined  capa- 
city.'' 


64.  For  a  Machine  for  Cutting  Corn  and  Brush;  Edwin  Owen, 
Byron,  Indiana,  May  30. 

To  one  side  of  the  forward  part  of  a  carriage  are  attached  two 
knives  with  their  edges  coming  together  at  the  heel,  which  is  placed 
higher  than  their  points  to  make  an  oblique  cut  on  the  stocks,  the 
edges  having  a  corresponding  inclination. 

Claim. — **  Having  thus  fully  described  my  improvements  and  their 
operation,  I  wish  it  to  be  understood  that  I  do  not  claim  the  diverging 
knives,  as  they  have  been  used ;  nor  do  I  claim  attaching  oblique 
knives  to  a  carriage,  for  the  same  reason;  but  what  I  do  claim  as  my 
invention,  and  desire  to  secure  by  letters  patent,  is  the  diverging  knives 
fastened  to  a  carriage,  in  the  manner  described,  with  their  points  de- 
j)ressed  and  their  edges  elevated,  substantially  in  the  manner  and  for 
the  purpose  herein  set  forth." 


65.  For  an  Improvement  in  the  Plough  ;  James  Johnson,  Wooster, 

Ohio,  May  30. 

The  land  side  and  mould-board  are  each  made  to  lap  into  each 
other  near  the  lower  edge,  and  higher  up  they  have  each  of  them  a 
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projecting  ear  that  laps  on  to  each  other^  the  brace  rod  that  extends  up 
to  the  beam  being  made  to  pass  through  these  ears. 

Claim. — ^^  Having  thus  fully  described  my  improvements,  what  I 
claim  therein  as  new,  and  desire  to  secure  by  letters  patent,  is  the 
mode  herein  described  of  connecting  the  mould-board  and  land-side 
of  a  plough,  and  bracing  them  by  means  of  the  projections,  the  brac- 
ing rod,  and  the  connexion  below,  in  the  manner  and  for  the  purpose 
specified/' 


66.  For  an  Improvement  in  the  Cultivator /or  Cotton;  John  M  erril 

Cullen,  Benton,  Mississippi,  May  30. 

To  the  forward  part  of  the  plough  there  is  a  set  of  rake  teeth,  which 
project  vertically  downwards  from  the  beam  and  on  the  land-side, 
and  back  of  these  a  series  of  scrapers,  but  the  teeth  and  scrapers  do 
not  extend  down  so  low  as  the  lower  edge  of  the  land-side. 

Claim. — "  Having  thus  described  my  improvements,  what  I  claim 
therein  as  new,  and  desire  to  secure  by  letters  patent,  is  the  combina- 
tion of  the  scraper,  and  rake  or  harrow,  with  the  cultivator,  in  the  man- 
ner and  for  the  purpose  set  forth." 


67.  For  Improvements  in  Steam  Boilers ;  Elkanah  Ingalls,  Provi- 
dence, Rhode  Island,  May  30. 
The  claim  refers  to,  and  depends  on,  the  drawings,  and  hence  we  are 

under  the  necessity  of  omitting  it. 


68.  For  an  Improvement  in  the  Rotary  Steam  Engine;  James  Black, 

Philadelphia,  Pennsylvania,  May  30. 

Claim. — ^«<  Having  thus  fully- described  my  rotary  engine,  what  I 
claim  therein  as  new,  and  desire  to  secure  by  letters  patent,  is  the 
combination  of  the  rotary  pistons  with  the  lateral  steam  passages  or 
chambers  on  each  side  of  the  same,  in  such  a  manner,  that  the  steam 
shall  pass  from  one  chamber  to  another  through  the  passages  between 
the  pistons  in  regular  succession  from  the  steam-pipe  to  the  escape- 
pipe,  at  the  same  time  acting  upon  the  pistons,  substantially  in  the 
manner  herein  set  forth.'' 


SPECIFICATIONS  OF  AMERICAN  PATENTS. 


Specification  of  a  Patent  for  an  Improvement  in  the  Hydraulic 
Samy  called  <<  Strod^s  Pneumatic  Hydraulic  Engine,'*  granted 
to  Joseph  C.  Strode,  of  East  Bradford  township,  Chester  county. 
State  of  Pennsylvania,  March  27M,  1847. 

The  nature  of  my  invention  and  improvement  consists  in  making 
use  of  a  column  of  condensed  air  between  the  propelling  fluid  and  the 
fluid  that  is  to  be  raised;  said  air  being  condensed  in  a  pyramidal- 
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shaped  chamber,  by  means  of  the  momentnin  of  a  descending  cohitnn 
of  water;  said  chamber  having  a  communication,  by  a  small  opening 
at  its  top,  with  another  chamber,  into  which  the  spring  water,  or  fluid 
to  be  raised,  is  introduced,  called  the  spring  water  chamber,  and  upon 
which  the  condensed  air  in  the  first  named  chamber  is  made  to  act, 
causing  said  fluid  to  rise  through  a  tube  placed  in  the  spring  water 
chamber,  (open  at  its  lower  end«  and  closed  alternately  at  its  upper 
end,  by  means  of  a  valve,),  into  a  large  air  vessel,  or  receiver,  of  the 
usual  form  and  construction,  being  conducted  thence  to  its  place  of 
destination  by  pipes,  or  hose,  in  the  usual  manner. 

Fiff.  1.  Pig.  2. 


Fig.  1  is  a  longitudinal  section. 
Fig.  2  is  a  transverse  section. 
Fig.  3  is  a  perspective  view. 

Similar  letters  in  the  several  figures  refer  to  corresponding  parts. 

A  is  the  main  pipe  for  conducting  the  propelling  water  from  the 
head,  or  reservoir,  to  the  pyramidal  air  chamber.  This  pipe  descends 
below  the  level  of  that  portion  of  it  which  connects  with  the  air  cham- 
ber just  before  it  reaches  the  said  chamber,  and  then  ascends,  in  a 
curved  line  to  it,  forming  a  curved  bend  in  the  pipe,  as  at  A',  for  the 
purpose  of  preventing  the  air  received  at  the  valve  B,  during  the  time 
in  which  the  vacuum  is  produced  in  the  air  and  water  chamber,  as 
hereafter  described,  from  filling  the  pipe  A,  as  the  air  will  not  descend 
at  said  bend  in  the  tube,  so  that  the  surplus  of  said  air,  after  having 
filled  the  condensing  chamber  L,  may  be  carried  off",  by  the  current  of 
water,  through  the  valve  B. 

The  pipe  A  is  enlarged  below  the  air  chamber  L,  as  at  A%  and  has 
an  opening  O  into  the  air  chamber  L,  through  which  the  water  passes 
when  the  valve  B  is  closed. 

B  is  a  valve  attached  to  a  curved,  vibrating  lever  C,  turning  on 
gudgeons  D,  in  boxes,  as  its  fulcrum,  having  a  set  screw  E,  for  regu*- 
lating  the  descent  of  the  valve,  and  a  counter-balance  F,  for  adjustmg 
the  valve.  When  this  valve  B  is  down,  as  shown  in  fig.  3,  the  water 
from  the  head  flows  tlirough  the  opening,  which  it  closes;  when  it  is 
up,  as  shown  in  fig.  1,  the  water  rises  into  the  pyramidal  chamber  L, 
ahrough  the  opening  0,  and  condenses  the  air  therein, 

H  is  a  pipe  for  conveying  the  spring  water  to  the  spring  water 
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chamber.  I  is  the  air  chamber  into  which  the  water  is  forced,  J  is 
the  valve  for  Holding  it  K  is  a  pipe,  or  hose,  for  conveying  the  wa- 
ter to  its  place  of  destination.  The  above  named  parts,  lettered  from 
A  to  K,  inclusive,  are  made  and  operated  in  the  usual  manner.  The 
improvements  are  as  follows: 

L  is  a  pyramidal  chamber  into  which  air  is  admitted  through  the 
valve  B,  when  it  descends  by  the  pressure  of  the  external  air,  to  sup- 
ply Che  partial  vacuum  created  in  the  pipe  A,  and  chambers  L  and  N. 

This  pyramidal  chamber  has  a  communication,  by  a  small  opening 
M  at  the  top,  with  another  chamber  N,  called  the  spring,  or  pure 
water,  chamber;  through  which  opening  M,  the  air,  so  condensed,  is 
forced,  and  presses  on  the  spring,  or  other  water,  introduced  into  the 
same  through  the  pipe  H,  by  which  pressure,  the  water  in  said  spring 
water  chamber  is  forced  upward  through  a  tube  P,  reaching  to  near 
the  bottom  of  said  chamber  N,  through  the  valve  J,  into  the  air  cham- 
ber I ;  said  valve  being  represented  as  open  in  fig.  1,  and  as  closed  in 

fig- 2.  ,j 

To  raise  water  with  this  machine,  open  the  vilwe^^,  and  let  the 
water  flow  out;  then,  by  closing  the  valve  B,  the  water,  which  is  now 
in  motion  in  the  pipe  A,  will  pass  through  the  opening  0,  into  the 
pyramidal  condensing  chamber  L,  and  condense  the  air  the  same  as 
before ;  the  condensed  air  will  force  the  spring  water  up  the  tube  P, 
(which  had  entered  through  the  pipe  H  during  the  continuance  of  the 
partial  vacuum  above  spoken  of,)  into  the  chamber  I,  and  condense  the 
air  therein,  until  its  density  is  equal  to  that  in  the  condensing  chambers 
L,  and  N,  below;  at  this  tune  the  spring  water  will  cease  to  flow  into  the 
air  chamber  I,  the  valve  J  closes,  and  the  air  in  the  chambers  I,  L,  and 
N  commences  expanding,  that  in  the  lower  chambers,  L  and  N,  giv- 
ing motion  to  the  propelling  fluid  and  driving  it  backward,  producing 
a  partial  vacuum  in  the  machine,  and  the  air  in  the  upper  chamber  I, 
forcing  the  spring  water  to  its  place  of  destination. 

The  said  partial  vacuum  in  the  machine,  caused  by  the  reaction  of 
the  machine,  as  aforesaid,  and  the  pressure  of  the  external  atmos- 
phere on  the  valve  B,  will  cause  it  to  open  again.  The  water  from 
the  head  then  flows  through  this  valve  with  an  accelerating  move- 
ment, until  it  has  acquired  thatdegreeof  velocity  as  to  cause  the  valve 
to  close.  The  water  having  no  longer  any  vent  through  the  valve  B, 
passes  throjugh  the  opening  0  into  the  pyramidal  air  chamber  L,  and 
repeats  the  operation  above  mentioned  successively. 

In  this  manner  the  operation  will  continue  as  long  as  the  machine 
remains  in  order  and  there  is  a  head  of  water  to  propel  it.     The  valve 

V  is  for  the  purpose  of  supplying  the  chamber  I  with  air,  by  admit- 
ting said  air  into  the  tube  P.  The  said  air  is  admitted  during  the 
time  that  the  partial  vacuum  above  mentioned  takes  place.  The  air 
thus  introduced  into  the  tube  P  ascends  to  the  top  of  the  same,  and  is 
forced  into  the  chamber  I  at  the  next  stroke  of  the  machine;  said  valve 

V  is  represented  open  in  fig.  2,  and  may  be  closed,  or  regulated,  by 
screwing  the  thumb-screw  V. 

The  principal  advantages  this  machine  possesses  over  other  ma- 
chines are, 
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1st.  In  case  of  forcing  up  pure  water  by  the  propelling  power  of  a 
running  stream  of  water  less  pure,  there  is  no  possibility  of  the  im- 
pure water  mixing  with  the  pure,  there  being  at  that  time  a  column 
of  condensed  air  between  the  two  waters. 

8nd.  The  water  being  forced  into  the  upper  chamber  I,  by  the  con- 
densation of  air  in  the  lower  chamber,  the  valve  J  opens  more  slowly 
than  when  water  alone  is  made  the  propelling  medium,  and  also  shuts 
more  slowly,  thereby  preventing  the  water  from  escaping  back  through 
the  valve  Jafter  it  is  forced  up — the  valve  J  being  nearly  closed  when 
the  water  ceases  to  flow  upward  into  the  chamber  L.  This  advan- 
tage, upon  trial,  is  fonnd  to  be  of  considerable  importance,  enabling 
the  machine,  thus  operated,  to  force,  with  a  given  quantity  of  water, 
several  barrels  more  of  water  per  day  than  it  would  otherwise  do. 

3rd.  There  being  no  valve  between  the  condensed  air  in  tlie  lower 
chamber  and  the  driving  water,  or  at  the  opening  O,  said  air  is  per- 
mitted to  act  a  longer  time  in  forcing  back  said  driving  water,  and 
thereby  making  i^  more  complete  vacuum  than  in  other  machines, 
and  rendering  useless  the  spring  for  opening  the  outlet  valve  B,  as 
used  in  several  machines. 

It  is  not  necessary  that  the  spring  water  chamber  N,and  the  air 
chamber  L,  should  be  enclosed  by  the  same  envelope,  but  they  may 
form  separate  chambers,  and  they  may  be  arranged  in  any  convenient 
way  or  manner  most  acceptable  to  the  constructor,  provided  that  the 
capacity  of  the  air  chamber  does  not  exceed  a  due  ratio  between  the 
propelling  power  and  the  water  to  be  raised. 

I  wish  it  to  be  understood  that  in  the  construction  of  these  machines, 
I  do  not  wish  to  confine  myself  to  the  form  of  a  hollow  frustrum  of  a 
pyramid,  cone,  or  other  form,  for  the  several  chambers,  &c.;  but  I  de- 
sire the  privilege  to  vary  these  as  I  may  think  proper,  in  form,  pro- 
portion, and  material;  provided,  in  all  cases,  that  the  surplus  air  be 
carried  off  through  the  valve  B.  I,  however,  prefer  the  forms  above 
described  when  pure  water  is  to  be  raised  with  impure  water. 

What  I  claim  as  my  invention,  and  desire  to  secure  by  letters 
patent,  is 

1st.  Making  use  of  a  column  of  condensed  air  between  the  propel- 
ling fluid  and  the  fluid  to  be  raised,  in  the  manner  above  described, 
or  other  mode  substantially  the  same,  by  which  analogous  results  are 
effected. 

)3nd.  I  claim  the  particular  combination  of  the  pyramidal  air  cham- 
ber L,  the  internal  spring  water  chamber  N,  and  the  water  tube  P, 
with  the  curved  conducting  pipe  A',  and  valve  B,  and  the  air  chamber 
I,  and  hinged  valve  J,  constructed  and  arranged  in  the  manner  and 
for  the  purpose  substantially  as  set  forth. 
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Description  qfa  Vibrating  Box  for  Locomotive  Axles^  patented  by 
NoRRis  &  TVL1.J  of  PMladelphia,  June^lS^e. 

The  arrangement  of  this  baz  allows  it  to  revolve  ma  vertical  plane, 
at  the  same  time  that  it  floats  up  and  down,  the  journals  of  the  drivers  ' 
having,  at  all  times,  their  full  bearing  upon  the  box;  let  the  axle  as- 
sume any  position  from  a  horizontal  line  caused  by  inequalities  of 
the  road,  or  the  consequent  raising  of  the  outer  rail,  in  passing  curves, 
which  must  necessarily  reduce  friction  in  a  great  degree,  and  insure 
the  more  perfect  working  of  the  engine,  without  producing  any  undue 
strain  in  its  several  parts,  and  has  only  to  overcome  the  friction  which 
is  due  to  the  surfaces  upon  which  it  works.  This  evil  has  always 
been  overlooked  in  the  construction  of  locomotives,  and  which  inust 
occur  when  a  box  floats  vertically  in  a  pedestal. 

Fig.  1,  plate  V.  Elevation  of  pedestal  with  vibrating  box. 

Fig.  2,  Cross-section  of  the  same. 

Fig.  3,  Ground  plan. 

Fig.  4,  Vibrating  box. 

Fig.  6,  Bearing  of  vibrating  box. 

A)  A,  pedestal  forming  part  of  the  wrought  iron  frame.  B,  vibra- 
ting box  resting  with  the  two  pivots  6,  A',  which  are  firmly  attached  to 
it  in  openings  of  the  two  sliding  pieces,  c,c'.  Fig.  5  shows  an  end 
view  of  one  of  the  latter,  with  its  flanches,  m,  m',  and  the  hole,  a, 
which  is  to  receive  the  pivot,  b.  These  slididg-pieces  are  connected, 
by  means  of  screws,  x,  x',  with  the  cross-piece,  dy  the  lower  surface 
of  whichis  cylindrical,  and  forms  a  bearing  for  the  upper  convex  sur- 
face, n,  n',  of  the  box,  B.  /,  wedge,  kept^by  the  set-screw,  /*,  iri  a 
position  which  allows  the  box  to  slide  in  the  pedestal,  without  being 
too  loose  or  too  firm,   g,  oil-box.     In  fig.  4,  this  oil-box  is  omitted. 

The  same  parts  are  marked  by  the  same  letters  in  the  different 
views. 


Decision  in  the  Circuit  Court  of  the  United  States  for  ih^  Eastern 
District  of  Pennsylvania,  at  the  October  Sessions,  1846,  in  the 
case  of  Knight  vs.  Gavit,for  the  infringement  of  a  Patent  Right 
for  Driers  for  finishing  Paper. 

Between  forty  and  fifty  witnesses  were  examined.  After  the  evi* 
dence  was  closed,  the  plaintiff  contended  that  the  specification  shewed 
that  his  patent  was  for  a  machine  to  finish  paper  by  the  repeated 
contact  of  heated  metallic  cylinders^  acting,  with  graduated  tem- 
perature and  pressure f  on  the  naked  sheet,  while  damp,  in  successive 
stages  of  the  drying  process :  with  an  intermediate  adaptation  of 
former  modes  of  alternately  shifting  the  side  next  to  the  drying 
surface  of  the  cylinders  ;-^dLnd  that  on  the  question  of  invention,  or 
of  infringement,  the  explanatory  designation  of  a  method  of  gradu- 


Digitized  by  LjOOQ IC 


L^ 


r 


1    x<i 


i      I 


Af 


\V 


!■  ! 

I 


k 


'■-A 


^^' 


-i—  I 


T 


S 


1^1 


^ 

-■7^^ , 

■■'^\^^., 

*«  '   ]\\ 

■       /  1 

\ 

'^^ 


'   I 


^  / 


/-•>, 
^ 


t  - 


Digitized  by  LjOOQ IC 


Digitized  by  LjOOQ IC 


Decision  in  th^  Ca$0  nfKnighi^i  Patent  Drier*.  40t 

Siting  or  preventing  the  closeness  oi  contact  of  the  two  first  cylinders 
did  not  exclude  the  optional  use  of  other  modes  of  postponing  of 
graduating  original  contact  or  pressure,  as  might  he  deemed  best  for 
the  protection  of  the  moist  sheet  against  injury  from  premature  or  ex« 
cessive  pressure.  He  therefore  requested  the  ourt  firsts  to  instruct 
the  jury,  that  if  the  terms  of  art  contained  in  the  specification  were 
ordinarily  used  and  applied  as  testified,  and  if  the  jury  believed  that 
the  varying  texture  of  the  damp  sheet, during  the  drying  process^^Ji 
described  by  the  witnesses,  rendered  such  repetition  of  contact  of  ths 
driers  a  process  adapted  to  the  successive  conditions  of  the  sheet  and 
useful  in  converting  it  into  Jinished  paper j  in  the  manner  testified-*^ 
the  plaintifi'^s  interpretation  of  the  specification  was  correct  in  point 
of  law,  and  his  patent  valid,  if  original. 

Upon  the  question  of  originality,  he  insisted  that,  except  ia  re- 
gard to  the  machines  designated  respectively  as  Carter's,  Howe's;, 
Fisher's,  and  Ames's,  there  was  no  testimony  opposed  to  his  title  as 
an  inventor ;  and  asked  the  court's  direction ;  secondly ,  that  if  the  ma- 
chines designated  as  Carter's,  Howe's,  and  Fisher's,  respectively, 
operated  as  had  been  testified,  without  such  successive  graduation 
of.  either  heat  or  pressure,  neither  of  these  machines  was  identical  with 
the  subject  of  the  plaintiff's  patent;  and  thirdly ,  that  if  the  machine 
designated  as  Ames's  was  constructed  as  had  been  testified,  the  im- 
possibility of  any  similar  graduation  of  temperature  at  the  respective 
stages  of  dampness  of  the  paper  at  which  the  sheet  underwent  pres^ 
sure,  and  the  incapacity  of  the  machine  to  admit  of  a  change  of  the 
side  next  to  the  drier  during  the  continuance  of  the  process,  rendered 
this  a  different  machine  from  that  which  was  the  subject  of  the  plain- 
tiff's patent.  It  was  also  contended  in  argument  that  if,  through  the 
failure,  or  defective  exectition,  of  Mr.  Ames's  purpose  of  a  peculiai 
adaptation  of  a  press  roll,  he  had  been  obliged  to  resort  to  a  remedy, 
through  the  use  of  which  he  had,  by  accident,  and  not  design,  made 
bis  machine  perform,  partially  and  inappropriately,  certain  functions 
to  which  the  plaintiflTs  machine,  as  patented,  was  appropriately  de^ 
signed,  and  effectually  adapted;  still,  as  its  casual  and  partial  per- 
formance of  these  functions  had  not  caused  any  public  knowledge  of 
the  true  principle  and  objects  of  the  plaintiff's  machine,  and  had  not 
even  conveyed  the  true  idea  of  its  principle  to  (he  mind  of  Mr.  Ames 
himself,  such  accidental  use  of  a  mode  of  operation  similar  in  part  to 
that  of  the  plaintiff's  machine,  ought  not  to  deprive  him  of  the  benefit 
of  his  patent.  But  this  point,  though  insisted  on,  was  not  argued  at 
large,  as  the  plaintiff  relied  confidently  on  the  two  radical  points  of 
distinction  between  his  machine  and  that  of  Ames,  on  which  the  in- 
struction to  the  jury  was  requested  as  above. 

The  defendant's  counsel  submitted  the  following  points  for  the 
court: —  -r 

The  court  is  requested  by  defendant  to  charge: 

1.  That  no  action  can  be  maintained  for  the  violation  of  a  patent 
by  any  persons  who  are  not  the  ownersof  the  patent, or  theexclusive 
owners  of  a  license  for  the  places  where  tlie  violalion  o<:curred. 
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i.  That  the  owoers  ot  two^^thirds  of  a  patent  cannot  maint«inaaeli 
an  action. 

3.  That  if  the  plaintiff  baa  sold  one-third  of  thia  patent  right,  for- 
merly owned  by  William  Knight,  he  cannot  maintain  this  action. 

4.  That  the  Narr.  states  the  plaintiff  to  be  the  sole  owner  of  thia 
patent,  and  if  he  is  not  so,  this  action  cannot  be  snpported. 

5.  That  the  account  of  the  plaintiff,  as  assignee  of  his  father,  Wit- 
iiam  Knight,  sworn  to  by  the  plaintiff,  is  evidence  that  he  has  soM  the 
•ne-third  formerly  belonging  to  said  William  Knight. 

6.  That  the  plaintiff's  patent  is  for  a  combination  only ;  and  as  all 
parts  of  the  machine,  separately,  were  known  and  nsed  before,  the 
violation  must  consist  in  the  use  of  the  combination  described,  and  ncK 
for  making  the  separate  parts  of  the  machine. 

7.  That  making  a  machine  in  all  respects  like  the  plaintiff's  alleged 
patent,  in  which  the  drying  cylinders  do  not  touch,  is  no  yioiation  of 
plaintiff's  patent 

8.  That- making  a  machine  with  screws  under  the  journala  of  tlie 
drying  cylinders,  so  as  to  separate  them,  is  no  violation  of  the  plain* 
tiff's  patent. 

9.  That  if  such  a  machine  be  made  with  screws  under  the  journals, 
by  which  the  drying  cylinders  may  be  kept  apart,  the  machinist  is  not 
responsible  for  a  violation  of  the  pHBitent  right,  akhough  the  purchaser 
should  lower  those  screws,  so  as  to  allow  the  cylinders  to  come  io 
contact. 

10.  That  the  plaintifi^s  patent  is  for  dryuig  and  pressing  sinuilla- 
neously : 

Not  for  changing  the  sides  of  the  paper : 

Abr  for  applying  pressure  at  any  particular  stage  of  the  manafac- 
ture  : 

Nor  for  applying  different  degrees  of  heat. 

11.  That  if  drying  and  pressing  paper  at  the  same  time  was  known 
and  used  before  the  patent  of  William  Knight,  then  his  patent  is  iu-  . 
valid. 

12.  That  a  mere  repetition  or  reduplication  of  a  machine  known 
and  used  cannot  be  the  subject  of  a  patent — merely  because  the  same 
•ffect  is  increased. 

1 3.  That  if  Knight's  machine  is  nothing  but  the  use  of  two  or  three 
of  Howe's  machines,  his  patent  is  invalid. 

14.  Any  use,  however  limited,  of  a  machine  similar  in  principle  to 
the  patented  machine  will  defeat  the  patent. 

15.  The  specification  which  describes  only  known  and  previotisly 
used  parts  of  a  machine,  will  not  support  a  patent  for  a  combination, 
unless  the  combination  intended  to  be  patented  is  clearly  stated. 

16.  In  Knight's  patent,  the  only  combination  stated  is  for  drying 
and  pressing  simultaneously,  and  therefore  that  is  all  the  patent  covera. 

17.  If  a  machine  such  as  Mr.  Knight's,  or  a  combination  such  as  he 
asserts  he  has  patented,  is  described  in  the  specification  of  a  previous 
American  patent,  Mr.  Knight's  patent  is  invalid. 

^   18.  Ceasing  ^  use  a  machine,  or  pieferring  the  use  of  another  ma- 
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chine,  will  not  authorise  another  person  to  take  out  a  patent  therefor, 
although  he  should  be  a  subsequent  inventor  thereoll 

19.  If  the  patentee  claims  all  the  machine  described  in  hispatenU- 
as  his  combination — ^he  claims  too  much,  and  upon  that  ground  this 
ac/jon  cannot  be  supported. 

20.  Damages  are  only  for  the  use  of  machine  proved — so  long  as  it 
has  been  proved  to  be  used. 

Charge  of  the  Court. 

The  court  (Judge  Kane)  charged  the  jury  as  follows: 

This  is  an  action  of  trespass  on  the  case  brought  by  Abijah  L. 
Knight  to  recover  damages  from  Nelson  Gavit,  for  an  alleged  breach 
of  patent  right. 

The  plaintiff  has  presented  letters  patent  under  the  seal  of  the  Patent 
Office  of  the  United  States,  duly  attested,  bearing  date  d5th  Sept.,  1839. 
by  which  there  was  granted  to  William  and  Abijah  L.  Knight,  and 
Edward  F.  Condit,  their  heirs,  administrators,  and  assigns,  the  exclu- 
sive property  in  a  new  and  useful  improvement  in  the  machine  for 
making  paper,  of  which  a  description  is  particularly  given  in  an  ac- 
compauying  schedule. 

The  plaintiff  claims  to  be  at  this  time,  and  to  have  been  at  the  time; 
when  this  suit  was  instituted,  the  sole  owner  in  law  of  this  patent 
right;  the  former  interest  of  Mr.  Condit  having  been  regularly  trans- 
ferred to  him  on  the  Sdnd  of  May,  1841,  and  the  former  interest  of 
William  Knight  in  like  manner  transferred  to  him  on  the  15tb  De* 
cember,  1842. 

The  latter  transfer,  however,  was  by  a  conveyance  in  trust,  and  the 
defendants  have  objected  that,  on  that  account,  as  well  as  because  it 
was  not  recorded  within  the  time  directed  by  act  of  Congress,  the  con- 
veyance did  not  pass  such  a  title  as  would  authorize  the  plaintiff  to 
sue  in  his  own  name  as  assignee  of  that  interest.  This  question,  how- 
ever,  is  one  to  be  settled  by  the  court,  not  by  the  jury.  For  the  pur- 
poses of  your  deliberations  and  verdict,  you  will  assume  that  the  con- 
veyance by  William  Knight  to  the  plaintiff  did  pass  to  him  all  the  legal 
rights  of  the  assignor,  and  that,  so  far  as  this  question  is  involved,  the 
plaintiff  must  be  regarded  by  you  as  if  he  had  been  named  alone  in 
the  patent 

It  has  been  contended,  however,  at  a  late  moment  in  the  cause,  that 
tlie  plaintiff  ceased  to  be  the  owner  of  the  interest  which  he  derived 
from  William  Knight,  at  some  time  prior  to  the  d8th  of  April,  &84S, 
when  he  settled  his  accounts  as  assignee,  and  charged  himself  with 
the  proceeds  of  sale  of  the  assigned  estate.  You  have  seen  the  entry 
ill  the  accounts,  and  have  heard  the  evidence  of  Mr.  Fallon  as  to  the. 
circumstances  and  purpose  of  making  it.  It  only  remains  for  the  court 
to  instruct  you,  as  it  doeis,  that  if,  upon  the  evidence,  you  believe  that 
no  sale  was  in  fact  made  to  a  third  person,  but  that  the  plaintiff  took 
the  interest  of  William  Knight  at  its  appraised  value,  the  transaction 
has  not  been  such  as  to  impair  his  right  to  maintain  this  action:  That 
is  to  say,  if  you  shall  be  of  opinion  that  the  plaintiff  did,  in  fact,  sell. 
Co  some  third  person,  at  the  time  referred  to,  the  interest  which  he  had 
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acquired  under  his  father's  assignment,  so  as  to  pass  away  his  legal 
title  in  that  one-third  of  the  patent,  then  the  plaintiff  has  failed  to  es- 
tablish the  title  which  he  has  set  forth  in  his  declaration,*  and  your 
verdict  will  be  for  the  defendant.  If,  on  the  other  hand,  you  are  not 
satisfied  that  such  a  sale  to  a  third  person  has  been  made  out  by  the 
Evidence,  then  you  will  proceed  to  the  further  consideration  of  the 
case,  leaving  to  the  creditors  of  William  Knight  to  assert  hereafter,  as 
they  may  do,  any  right  they  may  have  to  a  participation  in  the  bene- 
fits of  the  patent  right. 

The  question  of  title  under  the  letters  patent  being  thus  disposed  of, 
the  next  topic  of  consideration  is  the  patent  itself,  its  import,  the  ade- 
quate clearness  in  which  it  is  expressed,  and  the  utility  of  the  im- 
provement it  professes  to  recognize. 

The  import  of  this  patent  may  be  determined,  without  difficulty, 
from  the  instrument  itself,  when  construed  according  to  the  known 
rules  of  law.  It  therefore  becomes  the  office  of  the  court  to  declare 
what  that  import  is ;  and  it  will  be  the  duty  of  the  jury  to  accept  the 
interpretation,  as  given  by  the  court. 

In  interpreting  a  written  instrument,  all  its  parts  are  to  be  taken  to* 
gether ;  and,  in  the  present  case,  the  drawing,  which  forms  part  of  the 
specification,  is  to  be  taken  with  the  rest. 

It  is  obvious,  that  the  specification  and  drawing  before  us  relate  to 
a  machine  of  two  parts,  or  divisions :  the  first  of  which  regards  the 
construction  of  wet  paper  from  the  pulp,  and  the  second,  the  comple- 
tion of  the  process  of  manufacture,  by  drying,  consolidating,  and  fin- 
ishing the  material  derived  from  the  first.  It  is  only  the  latter  of 
these  parts  which  gives  rise  to  the  present  controversy,  and  to  this 
alone,  therefore,  our  inquiries  must  be  confined. 

The  parts  of  the  specification  which  describe  this  portion  of  the  ma- 
chine are  found  on  the  four  last  pages  of  tiie  printed  copy.t  After 
describing  that  which  may  be  styled  the  wet  machine,  and  the  pro- 
gress of  the  pulp  paper  to  the  drying  cylinders,  it  goes  on  as  follows : 

[With  the  drawing  before  the  jury,  the  learned  Judge  here  read 
slowly  the  parts  of  the  specification  referred  to,] 

Taking  all  this  together,  it  asserts  the  invention,  by  the  patentees, 
of  a  combined  machine,  the  several  parts  of  which  are  not  claimed  as 
new.  The  plaintifi*  has  requested  us  to  charge  you  that  this  combined 
machine  <<  is  a  machine  to  finish  paper,  by  the  repeated  contact  of 
heated  metallic  cylinders,  acting,  with  graduated  temperature  and 
pressure,  on  the  naked  sheet,  while  damp,  in  successive  stages  of  the 
drying  process,  with  an  intermediate  adaptation  of  former  modes  of 
alternately  shifting  the  side  next  to  the  drying  surface  of  the  cyiin- 
ders." 

This  definition  the  court  is  prepared  to  adopt.    It  is,  perhaps,  how- 

*  JVbfe  hy  tht  ReporUr, — It  had  been  suggested  io  argument,  that  the  plaintiff,  as 
admitted  proprietor  of  two-thirds  of  the  patent  right,  might,  independently  of  the 
objection,  have  sued  in  his  own  name  for  his  damages  sustained  as  such  partial 

Sroprietor,  if  his  title  had  been  thus  set  forth  in  the  declaration.    (See  1 1  Ad.  and 
SI.  209.) 
t  A  pamphlet  copy  used  at  the  trial. 
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f  ver,  too  concise  to  be  appreherrded  at  once  clearly.  The  object  of 
the  machine, as  we  have  said,  is  the  completion  of  the  processor  man* 
tifacrure  by  drying,  consolidating,  and  finishing.  It  does  this  by 
employing  a  series  of  heated  metallic  cylinders,  of  which  the  heat  is 
misceptihle  of  graduation,  and  which  are  so  arranged  as  that  some  of 
them  shall  be  pressed  npon  by  the  others,  with  regulated  degrees  of 
pressure.  The  naked  paper,  while  yet  damp,  is  made  to  pass  alter- 
nately aroand  and  between  these  cylinders,  and  is  thus  progressively 
dried  and  consolidated  by  the  heat  and  the  pressure  which  it  derives 
from  them  through  the  successive  stages  of  the  process;  the  two  sides 
of  the  paper,  as  it  passes,  being  presented  alternately  to  the  heated  sur- 
face of  the  cylinders,  as  in  other  well  known  machines  for  drying 
paper. 

Such,  in  the  opinion  of  the  court,  is  the  import  of  the  specification 
for  the  purposes  of  this  cause ;  and  it  submits  to  yon  that  the  principle 
of  the  combined  machine  is,  therefore,  the  repeated  action  of  heat  and 
pressure,  applied  alternately  and  directly  upon  the  material,  in  degrees 
adapted  to  its  progressive  character. 

The  number  of  the  cylinders,  except  so  far  as  it  is  implied  in  the 
successive  character  of  their  action,  their  exact  relative  position,  pro«- 
vided  it  be  not  incompatible  with  the  purposes  for  which  they  are 
employed,  their  precise  dimensions,  the  fact  that  some  of  them  may, 
at  the  option  of  the  workman,  be  made,  on  occasion,  to  revolve  with- 
out absolute  contact,  and  the  manner  in  whicii  this  may  be  effected, 
the  arrangements  for  graduating  the  heat  and  the  pressure ;  these, 
and  numerous  details,  which,  in  the  form  of  illustrations,  suggestions 
of  preference,  or  otherwise,  find  a  place,  not  improperly,  in  the  speci- 
fication, are  not  looked  upon  by  the  court  as  essential  parts  of  the 
machine :  these  regard  matters  independent  of  its  principle  and  sub* 
Stan  tive.  character. 

In  thus  defining  the  extent  of  the  patented  improvement,  it  will  be 
observed  that  the  court  does  not  limit  its  view  to  the  formal  words  of 
claim  with  which  the  specification  closes.  On  the  contrary,  finding 
that  those  words  <<  claim,''  in  the  name  of  the  patentees,  <'  the  arrange- 
ment of  the  drying  cylinders,  for  the  purpose  of  drying  and  pressing 
the  paper,  as  herein  deicribedy^  the  court  looks  to  the  description  thus 
expressly  referred  to  by  the  patentees*  and  deduces  from  it,  and  from 
the  drawing  which  makes  part  of  it,  the  entire  improvement  which  it 
was  their  object  to  secure  to  themselves  by  patent. 

The  construction  of  the  letters  patent  thus  given  by  the  court,  will 
be  accepted  by  the  jury  as  correct.  Its  errors,  if  they  exist,  can  all  be 
repaired,  and  their  consequences  be  made  innoxious  by  a  revisory 
tribunal. 

The  next  question  is  one  for  the  jury  npon  the  evidence  before 
them.  Is  the  specification,  with  its  accompanying  drawing,  such  a 
description  of  the  patentee's  improvement  and  of  his  mode  of  using  it, 
as  to  enable  any  person  skilled  in  the  arts  of  machine  building  and 
paper  making,  to  make,  construct,  and  nse  the  same  ?  On  this  ques- 
tion, the  court  is  not  aware  that  it  can  aid  the  deliberations  of  the  jury. 
So  far  as  tl>e  evidence  k  recollected,  the  numerous  witnesses,  on  both 
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sides/who  have  spoken  of  the  patent,  have  none  of  them  adverted  to 
any  ob&curity  in  the  terms  of  art  which  it  employs,  or  to  any  sub- 
stantial difference  between  the  machine  as  described  and  the  machine 
as  made.  The  question,  however,  is  with  you.  If  the  description 
and  drawing  are  not  such  as  might  enable  a  skilful  artist  to  construct 
the  machine,  you  cannot  find  a  verdict  for  the  plaintiff. 

The  next  question  regards  the  utility  of  the  plaintifi^s  alleged  im- 
provement. Upon  this,  also,  you  will  pass  as  the  evidence  may  direct 
yoiL  If  it  be  merely  frivolous, or  essentially  pernicious,  the  law  gives 
it  no  protection  ;  if,  on  the  other  hand,  it  be  practical,  and  not  inju- 
rious to  the  interests  of  society,  a  difference  of  opinion  as  to  its  degree 
of  usefulness,  as  compared  with  other  machines,  will  not  affect  the 
right  of  the  patentees.  On  this  point,  the  evidence  of  Mr.  Phelps, 
Mr.  Moore,  Mr.  Thomas,  Mr,  Towne,  and  others,  will  present  itself 
to  your  minds  as  entitled  to  very  great  weight. 

The  issuing  of  the  patent,  upon  the  oath  of  the  alleged  inventors,  is 
prima  facie  evidence  of  the  novelty  and  originality  of  the  invention. 
If,  therefore,  upon  the  points  which  I  have  mentioned,  the  conclusions 
to  which  yonr  minds  arrive  shall  be  favorable  to  the  plaintiff,  it  will 
remain  for  him  to  show  that  his  rights  have  been  infringed  upon  by 
the  defendant. 

Tl^re  is  no  dispute  of  the  fact  that,  since  the  issuing  of  the  plaintiff's 
patent,  and  the  vesting  of  the  title  in  the  plaintiff,  and  before  the  in- 
stitutioti  of  this  suit,  the  defendant  did  make  a  machine  for  Messrs^ 
Wilcoxj  of  Delaware  county,  of  which  the  model  is  before  you — and 
which  machine  was,  and  now  is,  in  use  for  drying  and  finishing  paper. 
If  that  machine  was  an  infraction  of  the  plaintiff's  patent,  the  plain- 
tiff has  made  out  his  case,  and  must  have  your  verdict,  unless  the 
defendant  can  show  good  cause  to  the  contrary. 

Was,  then,  the  machine,  made  by  the  defendant  for  Mr.  Wilcox,  an 
infraction  of  the  plaintiff^s  patent, — or,  in  other  words,  is  it  or  is  it  not, 
substantially  and  in  principle,  the  same  which  is  described  in  the  plain- 
liff^s  patent? 

In  determining  this  question,  you  will  have  reference  to  the  import 
of  the  plaintiff's  specification,  as  it  has  been  presented  to  you  by  the 
court.  Is, or  is  not,  the  machine  made  by  Che  defendant,  *'  a  tnachint 
to  fininhpifptr^by  the  repeated  contact  qf  heated  metallic  cylinders 
actingy  mth  graduated  tempei'ature  and  pressure,  on  the  naked 
sheet  J  while  damp^  in  sffccessive  stages  of  the  drying  process,  al^^ 
tematdy  shifting  the  side  next  the  drying  cylinders .?"  Is  it  sub- 
stantially such  a  machine. 

The  question  is  not  whether  the  two  machines  are  identical  in  form, 
or  whether  they  are  equally  perfect  in  their  adaptation  to  use.  It  is 
the  commonest  of  all  devices,  with  those  who  seek  to  defraud  a  paten- 
tee, to  give  a  novel  exterior  to  their  piracy,  to  modify  forms,  introduce 
M6w  parts,  or  omit  old  ones,  to  change  the  position  of  the  parts,  and 
generally  to  mask  their  violations  of  the  patent  right  as  best  they  may. 
Sometimes  the  patent  machine  is  made  better  by  these  variations, 
more  frequently  it  le  made  worse.  But  all  this  is  not  of  any  moment 
iiO  the  discussion  of  an  alleged  ihfi«ction.    Coorts  and  juries  look 
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through  the  artifice  of  dress  to  the  essential  substance,  and  decide  by 
reference  to  the  substance  alone. 

Tills  is  the  law  in  regard  to  combinations  of  machinery,  as  veil  as 
those  which  may  be,  in  common  language,  spoken  of  as  simple.  All 
machines,  for  wbich  a  patent  can  be  stt8iained,are,in  truth,  combina- 
tions  of  known  elements ;  the  only  simple  ones  are  those  which  we 
call  the  mechanical  powers.  The  question,  therefore,  which  you  are 
to  decide,  is,  whether  there  has  been  a  substantial  violation  of  the 
plaintiflPs  rights  as  the  owner  of  the  patented  combination. 

To  determine  this,  you  will  compare  the  two  machines,  and  will 
weigh  the  evidence  of  the  different  experts  who  have  been  examined ; 
and  having  done  this,  you  will  apply  the  law,  as  laid  down  by  the 
court,  to  your  conclusions  of  fact. 

The  defendant's  counsel  has  asked  the  court  to  charge  you,  that 
machines  in  which  the  drying  cylinders  do  not  touch,  may  be  made 
without  violating  the  plaintiff's  patent.  The  court  has  no  difficulty 
in  so  instructing  yon ;  regarding,  as  it  does,  the  contact  of  the  cylin* 
ders,  except  so  far  as  they  may  be  separated  by  the  sheet  which  passes 
betweeu  them,  as  an  essential  part  of  the  patented  machine. 

The  court  has  been  further  asked  by  the  defendant's  counsel,  to 
instruct  you,  that  <«  making  a  machine  with  screws  under  the  journals 
of  the  drying  cylinders,  so  as  to  separate  them,  is  no  violation  of  the 
plaintiff's  patent;"  and  ^that  if  such  a  machine  be  made  with  screws 
under  the  journals,  by  which  the  drying  cylinders  may  be  keptaparr^ 
the  machinist  is  not  responsible  for  a  violation  of  the  patent  right,  al- 
though the  purchaser  should  lower  those  screws,  so  as  to  allow  the 
cylinders  to  come  in  contact." 

The  court  is  not  aware  that  any  evidence  has  been  presented,  to 
which  the  instructions  asked  for  can  properly  have  application.  Bur 
inasmuch  as  the  request  addressed  to  it  implies  that,  in  the  opinion  of 
the  highly  respectable  counsel,  there  has  such  evidence  been  adduced, 
the  court  will  submit  its  views  of  the  law  on  these  points — the  more 
readily,  as  the  principles  involved  are,  in  its  judgment,  altogether  ele- 
mentary. 

If  the  machine,  as  made  by  the  defendant,  was  not  an  infraction  of 
the  plaintiff's  patent,  the  alteration  of  it,  by  a  third  person,  will  not 
make  the  defendant  liable  for  an  infraction  to  which  he  was  not  a 
party.  But  if  the  machine,  as  made  by  him,  was  intended  by  him  to 
operate  in  such  a  way  as  to  violate  the  patent,  and  has,  in  fact,  so 
operated,  he  was  a  party  to  the  infraction,  notwithstanding  the  inge- 
nuity with  which  he  may  have  sought  to  disguise  his  wrong.  The 
introduction  of  screws  under  the  journals,  by  which  parts  of  the  ma* 
chine  were  for  the  time  kept  separated,  which  the  purpose  and  uses 
of  the  machine  required  to  be  in  contact,  might  be  justly  regarded  by 
the  jury  as  an  illustration  of  this  misdirected,  and,  in  the  result,  profit* 
less  ingenuity. 

So,  tlie  maker  and  vender  of  a  patent  lever  watch,  a  combination 
of  machinery,  set  in  motion  by  a  spring,  and  indicating  the  time  of 
day  by  bands  upon  a  dial  plate,  might  infringe  the  patent  for  that  in^^ 
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invention^  though  at  the  time  of  selling  the  machine,  he  had  detached 
the  hands  from  the  dial,  or  omitted  to  wind  up  the  spring. 

The  law  would  be  valueless,  if  it  could  be  eluded  by  devices  like 
these.  No  machine  maker,  however  determined  to  violate  a  patent 
right,  would  fail  to  leave  some  corner  of  his  work  unfinished,  some 
spring  unwound,  some  screw  unadjusted,  if,  by  so  doing,  he  could 
escape  the  responsibilities!  without  impairing  the  profits^of  his  unlaw- 
ful act. 

The  court  submits  to  you  the  question,  as  one  of  fact,  whether  the 
defendant  did  make  a  machine  similar  in  principle  and  substance  with 
that  of  the  plaintiff,  as  the  court  has  defined  it.  If  you  find  that  he 
did,  then  the  defendant  is  put  upon  his  defence. 

By  the  15th  section  of  the  Act  of  Congress  of  1836,  the  defendant, 
in  an  action  like  the  present,  is  permitted  to  avail  himself  of  various 
matters  of  defence,  upon  giving  notice  of  them  in  writing  to  the  plain* 
tifi*  thirty  days  before  the  trial.  Among  these  are  included  facts  tend* 
ing  to  show  that  the  patentee  was  not  the  original  and  first  discoverer 
of  the  thing  patented,  or  that  it  had  been  described  in  some  public 
work  anterior  to  the  supposed  discovery  thereof  by  the  patentee.  If, 
however,  the  defendant  relies,  under  this  section,  on  the  fact  of  a  pre- 
vious invention,  knowledge,  or  use  of  the  thing  patented,  he  is  re* 
quired  to  state  in  his  notice  of  special  tnatter,  the  names  and  places  of 
residence  of  those  whom  he  intends  to  prove  to  have  possessed  a  prior 
knowledge  of  the  thing,  and  where  the  same  had  been  used. 

In  accordance  with  this  section,  the  defendant,  thirty  days  before 
the  trial,  gave  notice,  that  the  subject  matter  of  the  plaintiff's  patent 
had  been,  before  the  time  at  which  the  patent  issued,  known  to,  and 
in  use  by,  a  number  of  persons,  of  whom  eight  were  specified.  No 
notice  was  given  of  an  intention  to  show  that  the  subject  matter  had 
been  described  in  any  public  work  before  the  plaintiff's  supposed  dis* 
covery ;  and  no  evidence,  therefore,  of  such  publication  could  be  pfie* 
sented  at  the  trial,  unless  by  the  plainlifi^s  consent. 

Two  or  three  books  have,  however,  been  read  without  objection, 
and  are  in  evidence  before  you ;  and  many  witnesses  have  been  ex* 
amined  to  establish  the  prior  knowledge  and  use  of  the  machine. 
From  all  of  these,  the  materials  are  presented  in  reasonable  abundance 
to  enable  you  to  decide  the  great  question  of  the  cause,  vis: — the 
novelty  of  the  alleged  invention. 

It  is  not  my  purpose  to  recapitulate  this  evidence.    The  range  of 
inquiry  has  been  very  broad;  and  \^Ty  much  of  that  which  appeared- 
pertinent  when  introduced,  has  been  properly  passed  over  in  the  argu* 
ment  without  notice.    The  only  machines  which  have  been  the  sub* 
jects  of  much  discussion  before  you,  as  of  alleged  similar  character  and 
prior  date,  are  those  of  Howe,  Carter,  Ames,  and  Fisher.     Upon  each 
of  these  I  shall  make  a  few  remarks,  as  introductory  to  certain  in* 
slructions  which  it  is  my  duly  to  give  you  on  questions  of  law.     For- 
reasons  not  directly  connected  with  this  particular  suit,  it  is  my  wish 
that«  as  far  as  may  be  practicable,  the  action  of  the  jury  on  the  merits- 
of  Knight's  patent,  shall  be  independent  of  any  direct  expre^ipn  of 
opinion  from  the  bench. 
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Pirsl^  then,  of  Howe's  machine.  This  has  the  merits  as  compared 
witli  Knight's,  of  unquestioned  priority  of  device  and  structure,  and 
its  appearance*  certainly  does  not  contradict  its  date.  It  consisted  of 
a  single  pair  of  unpolished  cylinders,  heated  by  the  rudest  of  all  pos- 
sible representatives  of  a  steam  boiler,  without  a  safety  valve,  until 
the  unconsidered  contingency  of  an  explosion  suggested  the  substitu^ 
tion  of  hot  bars  of  metal  as  a  less  dangerous  resort.  <<  That  didn't  an- 
swer, however,  so  well  as  the  steam,"  and  at  last  a  common  stove 
was  introduced  below  the  macliitie,  one  of  the  cylinders  acting  as  a 
revolving  smoke  drum.  It  dried  wrapping  paper  imperfectly — a  thin* 
ner  variety  of  coarse  paper  somewhat  better,  but  not  perfectly — and 
it  would  seem,  that  when  the  paper  on  which  it  was  to  act  was  thin, 
or  less  moist  than  common,  or  when  the  fire  was  good,  and  the  potash 
kettle,  which  served  for  a  boiler,  had  not  been  recently  filled,  it  also 
pressed  the  paper  without  crushing  it.  It  disappeared  from  the  cate- 
gory of  things  in  practical  use  and  application,  about  the  year  1837, 
when  it  was  discarded  by  the  proprietor,  and  has  since  remained  in  a 
lumber  garret,  till  it  came  here  for  the  purpose  of  this  cause. 

The  rudeness  of  structure  of  Howe's  machine,  and  the  primitive 
character  of  its  appliances,  do  not,  however,  neces^rily  indicate  a  dif- 
ference of  principle  between  it  and  a  more  highly  finished  specimen 
of  art.  Yet  they  may  do  so.  For  if  the  imperfection  of  its  surface, 
and  the  want  of  precision  in  its  adjustments,  unfitted  it  altogether  for 
the  offices  th^t  are  performed  by  Knight's  machine,  then  it  must  fol- 
low that  the  object  o(  Howe's  machine  was  different,  or  that  it  failed 
to  effectuate  its  object ;  and  if  so,  it  cannot  be  legally  regarded  as  a 
machine  known  and  used  before  the  date  of  the  patent. 

It  is  for  the  jury,  looking,  at  the  facts,  to  say  whether  this  was  a 
machine  like  Mr  Knight's.  Whether  there  was  an  alternating  suc- 
cession of  drying  and  pressing,  that  repeated  contact  of  cylinders,  that 
graduation  of  the  heat  to  the  exigencies  of  the  advancing  stages  of 
the  process,  which  we  observe  in  his.  Whether,  in  a  word,  it  was 
adapted  to  finish  paper,  or  whether  it  necessarily  left  it  unfinished  and 
imperfect. 

With  reference,  as  we  suppose,  to  this  machine  of  Howe's,  the  court 
has  been  requested  to  instruct  you,  that  <<a  mere  repetition,  or  redu- 
plication, of  a  machine  known  and  used,  cannot  be  the  subject  of  a 
patent,  merely  because  the  same  effect  is  increased." 

The  position  is,  in  one  sense,  true.  If  it  be  intended  to  assert  that 
a  man  who  has  no  right  to  patent  one  machine,  has  no  right  to  patent 
two  of  them,  it  may  be  conceded  as  indisputable.  But  if  it  be  meant 
that  a  new  and  useful  combination  cannot  be  patented,  because  th^ 
parts  which  compose  it  are  similar  to  each  other,  the  court  declined 
instructing  you  that  such  is  the  law.  Nor  is  it,  in  the  view  of  the 
court,  an  objection  to  the  claim  of  a  patent  for  such  a  machine,  that  it 
merely  increases  an  effect  which  might  be  imperfectly  produced  by  a 
more  simple  one ;  since  it  may  be,  and  oAen  is,  the  case,  that  the  in- 
creased effectiveness  of  a  contrivance  constitutes  all  its  value.    The 

*  Reierring  to  the  machine  itself  io  court 

Digitized  by  LjOOQ IC 


41g  American  Patent* 

repeated  reduplication  of  a  feather  makea  the  feather  bed — the  redu- 
plieatioQ  of  patches,  the  quilt  that  covers  it. 

We  are  further  asked  to  instruct  you,  that  <•' if  Knight's  machine  is 
nothing  but  the  use  of  two  or  three  of  Howe's  machines,  his  patent  is 
invalid"  The  answer  of  the  court  is  embodied  in  tlie  remarks  just 
made. 

Again,  the  counsel  for  the  defence  have  asked  us  to  instruct  you, 
that  ><any  use,  however  limited,  of  a  machine  similar  in  principle  to 
the  patented  machine,  will  defeat  the  patent."  As  an  abstract  propo* 
sition,  this  is  somewhat  too  broadly  expressed,  according  to  the  best 
judgment  of  the  court;  but,  if  limited  to  the  case  under  trial,  it  is  cer- 
tainly true  that  all  four  of  the  machines,  which  assert  priority  over 
Knight's  have, according  to  the  evidence, been  soused  as  to  invalidate 
his  patent,  if  they,  or  either  of  them,  can  justly  be  regarded  as  ihe 
same  substantially  and  in  principle  with  his. 

Talking  these,  as  they  appear  tu  the  court,  upon  the  evidence,  to 
have  stood  at  the  date  of  the  plaintiff's  patent,  they  may  be  described 
thus: 

[The  models  and  drawings  of  these  several  machines  were  before 
the  jury.] 

1.  Carter^s,  —Consisting  of  several  drying  cylinders  of  the  ordinary 
construction,  heated  by  steam,  not  in  contact  with  each  other,  with  ft 
small  calender  roller  placed  above  one  or  more  of  them ;  the  calender 
deriving  heat  only  from  the  paper,  which  was  itself  heated  by  the 
drying  cylinder,  around  which  it  passed ;  the  paper  not  changing  sides 
ifi  its  progress. 

2.  ^mes^s. — ^A  single  drying  cylinder,  of  unusually  large  diameter, 
Jaeated  by  steam,  with  a  number  of  rollers  of  cloth,  canvas,  lead,  iron, 
and  paper,  placed  around  it — some  of  them  susceptible  of  graduated 
pressure,  others  so  fixed  as  to  be  incapable  of  graduation.  None  of 
tbem  heated  except  from  the  cylinder  through  the  paper ;  the  paper 
not  changing  sides  in  its  progress. 

3.  Fiahtr^s. — In  which  the  paper  passed  over  a  heated  iron  drier, 
of  some  two  feet  diameter,  between  that  drier  and  another  of  larger 
dimensions,  also  heated,  and  then  around  the  larger  drier. 

If  such  be  the  evidence,  of  which  the  jury  will  judge*  it  would  seem, 
1.  That  in  Carter's  and  Ames's  machine,  up  to  the  time  in  question, 
the  paper  did  not  pass  between  heated  cylinders  at  all,  in  that  which 
may  be  regarded  as  the  proper  sense  of  the  term,  **heated  cylinders;" 
for  the  rollers  having  no  independent  heat,  but  deriving  all  their  heat 
from  their  contact  with  the  paper,  could  never  be  hotter  than  the 
paper  itself,  and  thus  could  not  aid  in  drying  it.  8.  That  in  Carter's 
machine,  if  the  testimony  of  Ayres  and  Lungren  be  correct,  there  was 
no  successive  pressure  of  heated  cylinders ;  the  contact,  as  in  Howe's, 
occurring  only  once;  and  that  the  same  is  true  as  to  Fisher's.  3.  That 
in  Ames's,  though  there  was  a  succession  of  imperfectly  graduated 
pressures,  there  could  be  no  graduation  of  temperature,  there  being 
but  one  heated  cylinder,  from  which  ail  the  rolls  derived  their  heat^ 
And  4.  That  in  neither  Ames's  nor  Carter's  were  the  two  sides  of  the 
paper  presented  alternately  to  the  drying  surface. 
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[These  observations  of  the  learned  judge  were  incidentally'  ex^ 
plained  by  reference  to  the  noodeis.] 

The  court  has  indicated  the  particulars  in  which  these  several  ma- 
chines appear  to  it  to  differ  from  the  machine  of  Mr.  Knight.  In  so 
doing,  it  has  not  been  our  purpose  to  influence  your  action,  but  to 
make  it  more  easy.  You  will  decide,  upon  the  evidence,  whether 
these  or  any  other  differences  exist  in  pointof  fact;  and,if  so,  whether 
they  are  of  form  and  proportion  only^  or  of  principle  and  substance 
also.  If  the  machine  devised  by  Mr.  Knight  is  the  same  with  either 
of  tl)ose  before  known,  this  action  cannot  be  sustained,  and  your  ver- 
dict must  be  for  the  defendant. 

Reference  has  been  made,  in  the  course  of  the  trial,  to  a  patent  is- 
sued on  the  8th  of  September,  1824,  to  Isaac  Burbauk,  for  an  improve- 
ment  in  paper  making,  called  the  revolving  mould.  The  patent  itself 
js  for  an  invention  altogether  unlike  that  which  is  here  in  controversy; 
but  it  is  contended  that  Mr.  Burbank  has  in  his  specification  described 
an  apparatus  similar  in  principle  to  Knight's  drying  machine,  with- 
out, however,  claiming  it  as  part  of  his  invention.  There  is  no  proof 
whatever  that  Burbank  ever  made  or  used  the  machine  which  he  so 
described,  or  that  Knight  ever  saw  or  heard  of  the  description ;  and 
the  Patent  Office  having  been  burnt  some  three  years  before  Knight's 
patent  was  applied  for,  and  fiurbank's  patent  not  having  been  since 
recorded  anew,  there  is  no  ground  on  which  an  inference  of  fact,  stiU 
less  a  presumption  of  law,  can  rest  adverse  to  the  originality  and  in- 
tegrity of  Knight's  invention.  Independent  of  all  which,  the  court 
does  not  feel  itself  justified  in  instructing  you,  that  a  man  who  patents 
his  invention  is  bound  to  take  notice,  at  his  peril,  of  all  that  all  prior, 
patentees  have  seen  fit  to  mix  up  with  the  specifications  of  their  sup^ 
posed  inventions.  It  is  enough,  in  all  reason,  for  any  one  mind  to 
inform  itself  of  all  the  supposed  inventions  really  patented,  with  their 
appropriate  specifications. 

The  descriptions  and  drawings  in  the  books  which  have  been  read 
to  you,  wii!  next  claim  your  attention.  In  examining  them  you  will 
be  careful  to  ascertain  whether  the  machine  for  which  a  patent  is  here 
claimed,  and  not  some  other,  differing  either  in  its  essential  structure 
or  purpose,  has  been  the  subject  of  description.  If  the  plaintiff's  ma- 
chine had  been  described  in  some  public  work  anterior  to  his  sup- 
posed discovery,  he  cannot  recover  in  this  action. 

If,  on  the  other  hand,  you  fhall  be  of  opinion  that  he,  and  those  to 
whose  rights  he  succeeds,  were  really  the  inventors  of  the  improve- 
ment for  which  he  holds  a  patent ; "that  he  has  not  sold  his  legal  in- 
terest, or  any  part  of  his  legal  interest,  in  the  patent;  that  the  invention 
has  been  honestly  and  adequately  set  forth  in  his  specification  and 
drawing;  that  it  is  useful;  and  that  the  defendant  has  made  and  sold 
a  machine  which  is  substantially  and  in  principle  the  same  as  his;  iu 
sQcli  case,  your  verdict  will  be  for  the  plaintiff,  and  yon  will  proceed 
to  inquire  what  damages  he  has  sustained. 

The  measure  of  damages,  in  a  case  liKe  this,  can  scarcely  be  defined 
in  precise  tefms.  They  should  be  compensatory,  not  vindictive.  The. 
object  18  not  pnnishment,  but  it  is  full  indemnity.    The  amoufit  of 
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profit  which  the  defendant  has  deri^red  frou)  the  infractiony  is  one  of 
the  elements  to  be  regarded;  but  the  amount  of  loss  and  injury  which 
the  plaintiff  has  sustained,  should  be  regarded  also.  Among  other 
things,  the  expense  and  toil  incident  to  the  prosecution  of  a  suit  like 
this,  ougiit  to  be  fairly  considered ;  the  plaintiff  ought  not  to  be  made 
a  loser  by  the  assertion  of  his  rights.  In  the  words  of  the  law,  your 
verdict  will  be  for  such  an  amount  as  you  believe  to  be  ^  the  actual 
damages  sustained  by  the  plaintiff." 

The  counsel  for  the  parties  respecttvely  have  asked  the  court  to  in- 
struct you  on  several  legal  questions/  Some  of  them  have  been  al- 
ready adverted  to.  On  the  rest,  we  will  now  advise  you,  according 
to  our  best  judgment. 

So  far  as  the  plaintiff's  points  have  not  been  answered,  the  jury 
are  i^ovv  instructed  as  follows  : 

1.  If  the  terms  of  art  contained  in  the  specification  are  ordinarily 
used  and  applied  as  testified,  and  if  the  jury  t>elieve  that  the  varying 
texture  of  the  damp  sheet  during  the  drying  process,  as  described  by 
the  witnesses,  renders  such  repetition  of  contact  of  the  driers,  as  is 
described  in  the  specification,  a  process  adapted  to  the  successive  con- 
ditions of  the  sheet,  and  useful  in  converting  it  into  finished  paper  in 
the  manner  testified,  the  plaintififs  interpretation  of  the  specification 
is  correct  in  pomt  of  law,  and  his  patent  is  valid,  if  original. 

2.  If  the  machines  designated  as  Carter's,  Howe's  and  Fisher's, 
respectively,  operated,  as  has  been  testified,  without  successive  gradu- 
ation of  either  heat  or  pressure,  neither  of  these  machines  was  iden- 
tical with  the  subject  of  the  plaintiff's  patent. 

3.  If  the  machine  designated  as  Ames's  was  constructed  as  has  been 
testified,  the  impossibility  of  successive  graduations  of  temperature  at 
the  respective  stages  of  dampness  of  the  pa  per  at  which  the  sheet  un- 
derwent pressure,  and  the  incapacity  of  the  machine  to  admit  of  a 
change  on  the  side  next  to  the  drier,  during  the  continuance  of  the 
process,  render  this  a  different  machine  from  that  which  is  the  subject 
of  the  plaintiff's  patent. 

Of  the  defendant's  points,  the  7th,  8th,  9th,  12th,  13th,  and  14tti 
have  been  answered  by  the  court  in  the  charge  already  given.  The 
18th  has  also  been  answered,  so  far  as  it  regards  the  case.  The  1st, 
Snd,  3d,  and  15th  points  are  answered  in  the  affirmative.  So,  also, 
is  the  4th,  meaning,  of  course,  the  owner  of  the  legal  title  ;  for«  what- 
ever may  be  the  equitable  rights  of  others,  the  legal  owner  may  main- 
tain suit. 

Tlie  remaining  points  of  the  defendant  are  answered  as  follows: 

5.  It  is  evidence  to  go  to  the  jury,  with  the  other  evidence  that  leads 
to  the  opposite  conclusion.  It  is  not  conclusive:  the  jury  are  to  say 
whether  plaintiff  sold  to  a  third  person,  or  took  to  himself  at  the  ap- 
praised value:  unless  he  sold  to  a  third  person,  the  action  is  well 
brought. 

6.  Answered  in  the  affirmative;  but  a  substantial  violation  is 
enough:  the  forms  and  proportions  are  not  essential. 

10.  The  court  has  construed  the  patent  in  the  charge,  and  has  no- 
thin^  to  add  to  what  has  been  said. 
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1 1.  His  patent  is  not  invalid  on  the  supposition  which  the  point  pre- 
seutSy  ir  the  plaintiflfs  combination  of  machinery  for  that  purpose  was 
new. 

16.  Not  so.  The  combination  stated  is  for  drying  and  pressing,  ^^as 
deseribecP^  in  the  specification,  and  the  patent  is  coextensive  with  the 
specification. 

17.  Not  so.  If  the  patent  was  not  on  record,  or  known  to  him  be- 
fore his  patent,  it  does  notp^r  se  invalidate  his  patent,  as  to  a  matter 
not  patented  in  the  previous  patent,  or  claimed  in  it  as  an  invention 
of  the  patentee. 

18.  Answered  in  the  charge,  so  far  as  it  regards  the  case. 

19.  The  defendant's  counsel  having  explained  this  by  reference 
to  the  9th  section  of  the  Act  of  Congress  of  1837,  contends  that  the 
words  ^Hhing  paieniedj"  as  there  used,  cannot,  in  any  case,  be  applied 
to  a  combination.    The  instruction,  as  requested,  is  refused. 

20.  If  the  machine  was  never  used,  the  damages  should  be  merely 
nominal,  as  against  the  maker ;  if  it  has  been  sold  by  him  and  used  by 
others,  the  verdict  should  be  for  the  damages  actually  sustained  by 
the  plaintiff,  without  exclusive  reference  to  the  profitableness  of  the 
use  by  the  wrong  doer,  or  the  length  of  time  such  use  may  have  con- 
tinued. 

The  jury  found  a  verdict  for  the  plaintiff.     Damages  $  1500.* 
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The  Law  of  Patents  in  Foreign  Countries,     Translated  by  R.  W; 

Urling. 

We  have  received  of  C.  S.  Francis  &.  Co.,  of  No.  252.  Broadway, 
New  York,  a  copy  of  an  English  work,  in  one  octavo  volume  of  277 
pages,  entitled  <<The  Law  of  Patents  in  Foreign  Countries,  translated, 
with  notes,  for  the  information  of  inventors  and  patentees,  by  R.  VV. 
Urling,  of  Brussels,  Patent  Agent."  We  consider  this  book  to  be  a 
valuable  addition  to  our  library,  and  are  pleased  to  learn  that  a  num- 
ber of  copies  of  it  have  been  imported  for  sale,  by  Francis  &  Co.  It 
contains  clear  and  plain  expositions,  in  the  English  language,  of  the 
patent  laws  of  France,  Belgium,  Holland,  Prussia,  Austria,  Russia, 
and  other  European  countries;  together  with  judicious  advice  to  in- 
ventors and  patentees.  Much  valuable  information  is  brought  to- 
gether, in  a  small  compass,  from  various  sources,  and  it  is  so  arranged 
as  to  be  easy  of  access.  So  many  important  inventions  and  improve- 
ments are  made  by  our  countrymen,  which  are  afterwards  brought 

•  After  the  verdict,  Mr.  Wilcox,  for  whom  the  machine  which  formed  the  sub- 
ject of  controversy  had  been  made  by  the  defendant,  paid  $500  to  the  plaintifT:  who, 
for  this  consideration,  executed  to  him  a  release  of  his  liability,  in  damages,  for 
having  %atd  this  machine,  and  another  one,  made  by  another  machinist,  on  the 
principle  of  the  patent — with  a  grant  of  the  privilege  of  the  future  use,  by  Mr. 
Wilcox,  of  the  tame  two  maehxnes. 

Vol.  Xin,  3a»  Snns.— No.  S.^Jovc,  1847.  S$ 
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into  use  in  Europe,  that  a  knowledge  of  the  means  by*  which  a  share 
of  the  profits  of  them  may  be  secured  to  their  originators  is  of  great 
consequence.  From  the  book  before  us,  that  knowledge  may  be  ob- 
tained. The  intercourse  between  Europe  and  America  increases 
every  year;  new  lines  of  packet  ships  and  of  steamers  are  established^ 
and  business  relations  are  more  and  more  extended.  The  constantly 
increasing  stream  of  emigration  multiplies  the  ties  between  the  old 
and  new  worlds,  and  a  generous  rivalry  in  the  arts  of  peace  is  charac* 
teristic  of  the  age.  Improvements  in  railroad  machinery  made  in  this 
city  are  now  introduced  extensively  in  Europe,and  especially  in  Russia, 
and  fire  engines,  of  the  admirable  description  used  in  Philadelphia, 
are  about  to  be  built  at  St.  Petersburg.  The  accounts  of  American 
patents  contained  in  our  journal  attract  much  attention  abroad,  and 
we  think  that  the  means  of  securing  patents  in  foreign  countries  is  a 
subject  well  worthy  to  be  studied  by  our  inventive  fellow  citizens. 


The  Art  Union  Monthly  Journal. 

We  have  received  "  the  Art  Union  Monthly  Journal  of  the  Fine 
Arts''  up  to  the  number  for  May,  1847.  This  periodical  is  published 
in  London,  in  quarto  form,  price  eighteen  pence,  and  a  new  and  en- 
larged series  began  with  the  present  year.  It  is  devoted  to  the  ad- 
vancement of  the  fine  arts,  especially  as  connected  with  the  useful 
arts  and  the  various  manufactures  which  are  capable  of  embellish- 
ment. The  illustrations  are  numerous  and  beautiful,  comprising  both 
wood-cuts  and  engravings  of  a  high  order  of  excellence.  The  whole 
range  of  art,  from  the  highest  to  the  lowest,  comes  within  the  scope 
of  this  journal,  and  the  amount  of  information  which  it  gives  on  such 
subjects  can  only  be  appreciated  by  examining  its  pages.  Its  articles 
on  the  manufactures  of  Great  Britain  are  instructive  and  elaborate, 
and  its  suggestions  for  their  improvement  are  characterized  by  sound 
judgment  and  good  taste.  The  progress  of  art  on  the  continent  of 
Europe,  and  particularly  in  France  and  Germany,  receives  much  at- 
tention, and  the  latest  intelligence  on  the  subject  is  laid  before  the 
English  reader.  The  Art  Union  Journal  is  a  strenuous  advocate  for 
the  extensive  diflfusion  of  the  best  designs  among  all  classes,  at  a  cheap 
rate,  so  as  to  cultivate,  elevate,  and  purify  the  taste  of  the  public  at 
large ;  and  the  journal  itself  is  one  of  the  most  efficient  means  of  pro- 
moting that  end. 

When  such  great  efibrts  are  made  abroad  to  give  to  manufactured 
articles  that  additional  value  which  is  conferred  upon  them  by  purity 
of  design,  justness  of  proportion,  and  good  taste  in  ornament,  it  is  of 
high  importance  to  American  manufacturers  that  they  should  not  be 
behind  in  the  race  of  improvement;  and  the  extensive  circulation, 
among  them,  of  the  journal  before  us,  would  be  of  much  service  in 
many  respects.  We  cordially  commend  the  work  as  one  well  worthy 
of  high  praise. 
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•Srmanientfor  fVar  Steamers. 

The  Lords  Commissioners  of  the  Admiralty,  after  considerable  expe- 
rience of  the  power  of  the  various  steam  frigates  and  other  steamers  in 
the  Royal  Navy,  as  regards  their  capabilities  of  bearing  heavy  arma- 
ments, have  resolved  to  fix  the  following  as  the  armament  of  each 
particular  steamer.  Vessels  of  similar,  or  nearly  similar,  tonnage  and 
horse-power,  are  to  be  arranged  in  classes: — 

Steamers  Propelled  by  Paddles* 

Steam  Ships.— Terrible,  1850  tons,  800  horse  power;  main  deck: 
four  56-pounders  of  97  cwt.,  II  feet  in  length;  four  8-inch  guns  of  65 
owt.,  9  feet;  the  56-pounders  on  pivot  slides,  and  carriages;  the  8-inch 
guns  on  common  carriages — ^upper  deck:  four  56.poundersof  97cwt.^ 
1 1  feet,  on  pivot  slides  and  carriages;  four  10-inch  guns,  85  cwt.,  9  feet 
4  inches,  on  common  carriages :  total  guns,  16.  Penelope,  1616  tons, 
650-horse  power;  main  deck:  eight  8-inch  guns  of  65  cwt.,  9  feet,  on 
stidesand  carriages;two  68-pounder  carronadesof  36  cwt.,5  feet  4inch- 
es,  on  Hardy's  compressor  carriages — upper  deck:  two  68-pounder8 
of  95  cwt.,  10  feet,  on  pivot  slides  and  carriages;  four  8-inch  guns  of 
65  cwt.,  9  feet,  on  slides  and  carriages:  total,  16.  Retribution,  1641 
tons,  800-horse  power;  main  deck,  none  (but  it  is  arranged  that  all 
steam  ships  which  do  not  carry  an  armament  on  the  main  deck  shall, 
if  possible,  carry  four  32-pounders  of  56  cwt.,  for  head  and  stern  fir- 
ing)— upper  deck:  two  68-pounders  of  95  cwt,  10  feet,  on  slides  and 
carriages  to  pivot;  four  10-inch  guns,  85  cwt.,  9  feet  4  inches,  on  slides 
and  carriages:  total,  6. 

Steam  Frigates. — Class  1.  Avenger,  1444  tons,  650-horse  pow- 
er;  and  Birkenhead,  of  1400  tons,  500-horse  power.  Upper  deck: 
two  68-pounder$  of  95  cwt.,  10  feet,  on  slides  and  carriages  to  pivot] 
four  10-inch  guns,  85  cwt.,  9  feet  4  inches,  on  slides  and  carriages;  to- 
ral,  6.  At  present  the  Avenger  carries,  by  way  of  experiment,  two 
32-pounders  of  65  cwt.,  instead  of  two  of  the  10-inch  guns. — Class  3 
(A).  Odin,  1326  totis,  500  horse  power.  Main  deck:  six  32-pounder8^ 
56  cwL,  9  feet  6  inches,  on  common  carriages.  Upper  deck:  two  68- 
poundcrs,  95  cwt.,  10  feet,  on  pivot  slides  and  carriages;  four  10-inch 
guns,  85  cwt.,  9  feet  4  inches,  on  slides  and  carriages;  total,  12.  The 
steamers  also  belonging  to  this  class  are  the  Sidon  and  the  Leopard. 
Class  2  (B).  Gladiator,  1210  tons,  430-horse  power;  Sampson  (450-h. 
p.);  Centaur  (540-h.p.);  Dragon  (560-h.p.);  Firebrand  (400-h.p.):  Vulture 
(400  h.p.);  and  Cyclops  (320-h.p.).  Upper  deck:  two  6S.pounders,  95 
cwt.,  10  feet,  on  pivot  slides  and  carriages;  four  10-inch  guns,  of  85 
cwt.,  9  feet  4  inches,  on  slides  and  carriages;  total,  6. 

Sleam  Sloops. — 1st  class,  Gorgon,  1111  tons,  320  horse  power; 
Bull-dog  (500),  Fury  (515),  Inflexible  (378),  Devastation  (400),SphyBX 
(500),  Cormorant  (300),  Thunderbolt,  since  wrecked  in  Algoa  Bay, 
(300),  Virago  (300),  Eclair  (287),  Driver  (280), Geyser  (280),  Growler 
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(280),  Siyx  (280),  Vixen  (280),  Spiteful  (280),  Stromboli  (280),  and 
Vesuvius  (280).  Upper  decks:  one  68-pounder  of  90  or  95  cwt.,  10 
feet,  and  one  10  inch,  85  cwt.,  9  feet  4  inches,  on  pivot  slides  and 
carriages.  Four  32-ponnders  of  42  cwt,  8  feet,  on  Hardy's  slides  and 
carriages.  Total,  f(»r  all  vessels  of  this  class,  6. — 2nd  class:  Medea, 
835  tons,  350  horse  power.  Salamander  (220),  Hydra  (200),  Hecate 
(240),  Hecta  (240),  Hermes  (220),  and  Trident  (350).  Upper  deck:  two 
10-inch  guns,  65  cwt.,  9  feet  4  inches,  on  pivot  slides  and  carriages. 
Four  32-pounders,  25  cwt.,  6  feet,  on  Hardy's  compressor  carriages. 
Total,  6. — 3rd  class :  Ardent,  810  tons,200  horse  power,  Atecto  (200), 
Polyphemus  (200),  Prometheus  (200).  Upper  deck:  one  32-poundcr, 
45  cwt.,  8  feet  6  inches,  on  pivot  slides  and  carriages.  Total,  3.  A 
special  exception  is  made  in  this  class  of  the  Janus,  763  tons,  220 
horse  power,  which  carries  only  two  10-inch  guns  of  85  cwt.,  9  feet 
4  inches,  on  pivot  slides  and  carriages. 

Bomb  Steamers, — Scourge,  1124  tons,  420  horse  power;  upper 
deck,  one  68-pounder,  95  cwt.,  10  feet,  on  slide,  and  carriage  to  pivot; 
one  13-inch  mortar;  total,  2. 

Steam  Oun-vesseis, — Class  1.  Firefly,  550  tons,  220  horse  power. 
Blazer  (126),  Tartarus  (136),  and  Flamer  (120).  Upper  decks:  one 
32-pounder,  42  cwt.,  8  feet,  on  slide  and  carriage  to  pivot.  Two  32- 
pounder  carronades,  17  cwt.,  on  Hardy's  carriages. — Class  1  (A). 
Gr^ppler  559  tons,  220  horse  power,  Pluto  (100),  Colombia  (100), 
Oberon  (260),  Triton  (260),  Antelope  (260),  Acheron  (170),  and  Vol- 
cano  (140).  Two  32-pounders,  56  cwt.,  9  feet  6  inches,  on  slides  and 
carriages  to  pivot ;  two  32-pounders,  25  cwt.,  6  feet,  on  compressor 
slides  and  carriages;  total,  4. — Class  2  (A).  Spitfire,  432  tons,  140 
horse  power.  Porcupine  (132),  Lucifer  (180),  Avon  (170),  Gleaner 
(130),  Shearwater  (160),  Kite  (170),  Lightning  (100),  Meteor  (100), 
and  Comet  (80).  One  18-pounder  of  20  cwt.,  7  feet,  on  slides  and 
carriages  to  pivot ;  two  18-pounder  carronades,  10  cwt.,  7  feet,  on 
Hardy's  compressor  carriages;  total,  3. — Class  2  (B).  Torch,  345  tons, 
154  horse  power.  Locust  (100),  Harpy  (200),  Jackal  (150),  Lizard 
(150),  Bloodhound  (150),  and  Myrmidon  (150).  One  18-pounder 
gun  of  22  cwt.,  7  feet,  on  pivot  slide  and  carriage,  and  two  18- 
pounder  carronades,  10  cwt.,  7  feet  on  Hardy's  carriages. 

Steam  Packets. — Wildfire,  186  tons;  Fearless,  Dasher,  Monkey, 
and  Dwarf.    Two  6-pounder  brass  guns  of  6  cwt. 

Tugs. — Echo,  295  tons,  140  horse  power,  African,  and  Confidence. 
Two  32-pounders  of  5Q  cwt.,  9  feet  6  inches,  on  pivot  slides  and  car- 
riages. 

Troop-ships. — Rhadamanthus,  813  tons,  220  horse  power ;  Dee 
(220),  and  Alban  (120).  Four  32-pounders  of  42  or  56  cwt.,  8  feet, 
on  common  carriages. 

Steamers  Propelled  by  Screws. 

Steam  Frigates. — Class  1.  Simoom,  1953  tons,  780  horse  power. 
Main  deck:  twelve  32-pounders,  56  cwt.,  9  feet  6  inches,  on  slides 
and  carriages.  Upper  deck:  two  68-pounders,  95  cwt,  10  feet,  on 
pivot  slides  and  carriages;  four  10-inch  guns,  85  cwt.,  9  feet  4  inches, 
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on  slides  and  carriages.  Total,  IS.  Vulcan,  1747  tons,  700  horse 
power.  Main  deck;  eight  3S-pounders,  56  cwt.,  9  feet  6  inches,  on 
slides  and  carriages.  Upper  deck :  two  68-poiinders,  95  cwt.,  10  feet, 
on  pivot  slides  and  carriages ;  four  8-inch  guns,  65  cwt.,  9  feet,  on 
slides  and  carriages.  Total,  14.  Termagant,  1556  tons,  620  horse 
power;  Dauntless,  520;  Euphrates  and  Vigilant,  520.  Main  deck: 
eighteen  32-ponuders,  56  cwt.,  9  feet  6  inches,  on  common  carriages. 
Upper  deck :  two  68-pounders,  95  cwt,  10  feet,  on  pivot  slides  and 
carriages;  four  10-inch  guns,  85  cwt.,  9  feet  4  inches,  on  slides  and 
carriages.  Total,  24. — Class  2.  Megara,  1391  tons,  556  horse  power, 
and  Pegasus,  510.  Main  deck :  four  32>pounders,  56  cwt.,  9  feet  6 
inches,  on  slides  and  carriages.  Upper  deck :  two  68  pounders,  95 
cwt.,  10  feet,  on  pivot  slides  and  carriages;  four  8-inch  guns,  65  cwt, 
9  feet,  on  slides  and  carriages.     Total,  10. 

Steam  Sloops. — Class  1.  Conflict,  992  tons,  400  horse  power,  Des- 
perate, Niger,  Enchantress,  Falcon,  Basilisk,  and  Florentia.  Upper 
deck :  one  68-pounder,  95  cwt,  10  feet;  one  lOinch  gun,  85  cwt,  9 
feet  4  inches,  both  on  pivot  slides  and  carriages;  six  8-inch  guns,  65 
cwt.,  9  feet,  on  slides  and  carriages;  (otal,  8.  Class  2.  Encounter,  895 
tons,  360 horse  power,  and  Harrier.  Upper  deck:  one  68-pounder, 
95  cwt,  10  feet,  and  one  10-inch  gun,  85  cwt.,  9  feet  4  inches,  both 
on  pivot  slides  and  carriages ;  four  8-inch  guns,  65  cwt,  9  feet,  on 
slides  and  carriages;  total,  6. — Class  3.  Rattler,  888  tons,  200  horse 
power,  and  PhoBnix,  260 ;  one  8-inch  gun,  65  cwt.,  9  feet ;  one  32- 
pounder,  56  cwt,  9  feet  6  inches ;  four  32-pounders,  25  cwt.  6  feet, 
on  pivot  slides  and  carriages,  or  otherwise,  if  necessary ;  total,  6. 

Steam  Gun-boats — 1st  class.  Rifleman,  483  tons,  202  horse  power, 
Sharpshooter,  Archer,  Parthian,  Sepoy,  and  Cossack;  one  68-pounder, 
95  cwt.,  10  feet,  and  one  10-inch  gun,  85  cwt,  9  feet  4  inches,  on 
pivot  slides  and  carriages ;  two  32-pounders  of  25  cwt.,  6  feet,  on 
Hardy's  carriages;  total,  4.— 2nd  class.  Teazer,  301  tons,  100  horse 
power.  Minx,  Boxer,  and  Biter  ;  one  8-inch  gun,  65  cwt.,  9  feet,  on 
pivot  slide  and  carriage;  one  brass  6-pounder;  total,  2. 

Steam  Guard-ships,  with  Auxiliary  Power. — Eklinburgh,  1772 
tons,  450  horse  power,  Ajax,  Blenheim,  and  La  Hogue.  Lower  deck: 
twenty-six  42-pounders,  66  cwt,  9  feet  6  inches,  on  common  car- 
riages. Quarter-deck:  two  56-pouuders,  87  cwt,  10  feet,  on  pivot 
slides  and  carriages;  four  10-inch  guns,  85  cwt,  9  feet  4  inches,  on 
slides  and  carriages.  Forecastle:  two  56  pounders,  87  cwt,  10  feet, 
on  pivot  slides  and  carriages.  Total,  56  guns. — Eurotas,  (fr.,)  1168 
tons,  350  horse  power,  Horatio,  Seahorse,  and  Forth.  Main  deck : 
twenty  42-pounders,  66  cwt.,  9  feet  6  inches,  on  common  carriages. 
Quarter-deck :  one  56-pounder,  87  cwt,  10  feet,  on  pivot  slide  and 
carriage ;  two  8-inch  guns,  65  cwt,  9  feet  (or  two  10-inch  guns  of  85 
cwt,  9  feet  4  inches),  on  slides  and  carriages.  Forecastle :  one  56- 
pounder,  87  cwt.,  10  feet,  on  pivot  slide  and  carriage.    Total,  24. 

Steam  Frigates  with  Auxiliary  Power.— Arrogant,  300  horse 
power.  Main  deck:  twenty-two  32-poanders,  56  cwt,  9  feet  6  inches, 
and  six  8-inch  guns,  65  cwt.,  9  feet,  on  common  carriages.  Quarter- 
deck :  one  68-pounder,  90  or  95  cwt,  10  feet,  on  pivot  slide  and  car- 
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riage;  sixteen  38-pounders,  32  cwt.,  6  feet  6  inches,  on  Hardy's  car- 
riages. Forecastle :  one  68-pounder,  90  or  95  cwt.,  10  feet,  on  pivot 
slide  and  carriage.  Total,  46. — Amphion,  300  horse  power.  Main 
deck:  fourteen  33-pounders,  5Q  cwt.,  9  feet  6  inches,  and  six  8-inch 
guns,  65  cwt.,  9  feet,  on  common  carriages.  Quarter-deck  :  one  68- 
pounder,  90  or  95  cwt.,  10  feet,  on  pivot  slide  and  carriage ;  eight  32- 
pounders,  25  cwt.,  6  feet,  on  compression  carriages.  Forecastle  :  one 
68-pounder,  90  cwt.,  10  feet,  on  pivot  slide  and  carriage.  Total,  30. 
This  return  does  not  include  the  numerous  packets  that  ply  as  mail 
steamers  on  the  various -stations  round  the  coast  and  in  our  colonial 
possessions.  Civ.  Eng.  &  Arch.  Jour. 


tJopper  Wire  Rope  Lightning  Conductors. 

(With  a  Plate.) 

Sir, — I  herewith  send  you  an  abstract  sketch  and  description  of 
my  Patent  Copper  Wire  Rope  as  Lightning  Conductors,  and  ordered 
tobe  adopted  in  the  Royal  Navy,  of  which  a  considerable  number  of 
ships  have  been  fitted,  besides  a  much  greater  number  in  the  mer- 
chants'service;  the  advantage  of  these  conductors  consists  in  their 
efficiency,  economy,  and  easy^^application — the  perfect  continuity,  by 
means  of  the  copper  wire  line,  from  the  truck  a^  plate  v,  figs.  6  and  7, 
at  the  top-gallant  mast-head,  passing  down  the  top-gallant  mast — then 
down  the  after  top  and  lower  mast  shrouds  to  c,  below  the  water- 
line,  as  shown  on  the  sectional  sketch,  which  carries  the  electric 
fluid  clear  off  the  ship,  into  the  water,  without  injury ;  the  time  re- 
quired for  fitting  a  ship  with  this  conductor  is  only  a  few  hours,  and 
the  expense,  including  the  fitting,  is  9d.  per  foot;  if  all  three  masts 
are  fitted,  the  expenses  are  about  12/.  for  large  class  ships — if  main- 
mast only,  under  51, — small  vessels  less  in  proportion. 

The  accompanying  testimonials,  from  amongst  several,  will  satisfy 
you  of  the  efficiency  of  these  conductors: — 

•    Liverpool^  August  20^  1842. 
Sir, — I'have  used  your  Patent  Copper  Wire  Rope  Lightning  Con- 
ductors for  three  years,  and  approve  of  them;  the  ship  I  command 
was  struck  laying  in  New  York — the  electric  fluid  passed  down  the 
conductor  to  the  water,  without  injury  to  the  spars  or  hull. 

^Signed)  J.  C.  Delano, 

Commander  of  the  ship  Patrick  Henry. 
Mr.  Andrew  Smith. 

The  following  is  an  explanation  of  the  mode  adopted  in  her  Ma- 
jesty's Navy,  for  the  application  of  Andrew  Smith's  Patent  Copper 
Wire  Rope,  as  Lightning  Conductors,  as  issued  from  the  Admiralty, 
Somerset  House: 

^^  Instructions  for  Fitting  Ships  of  IVar  with  Copper  ff'ire  Rope^ 
as  Lightning  Conductors, — From  the  truck  to  the  cap  of  the  lower 
mast-head  a  wire  rope  conductor,  of  three-eighths  of  an  inch  in  dia- 
meter, is  to  be  fitted,  secure  to  the  truck,  as  at  a,  leading  down  the  top- 
mast shroud  to  tJie  lower  mast-head,  and  in  contact  with  the  after 
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shroud,  to  tlie  link  of  the  dead  eye  and  ship's  side,  c/,  whence  it  is  con- 
nected to  a  copper-plate  (fig.  8)  of  2i  inch  broad,  three-sixteenths  of 
an  inch  thick  in  the  middle,  rounded  off  at  the  edges — inserted  into 
the  ship's  side ;  care  is  to  be  observed  that  the  edges  are  well  let  into 
the  wood,  and  that  the  plate  is  brought  into  close  contact  with  the 
copper  sheathing  on  the  ship's  bottom,  extending,  at  least,  to  the  depth 
of  one  sheet  below  the  water-line.  The  top-gallant  mast  is  to  be  so 
fitted  with  the  truck,  as  to  admit  of  its  being  struck  without  the  re- 
moval of  the  conductor  from  aloft,  as  it  may  be  coiled  and  left 
at  the  top-mast  head  while  the  mast  is  on  the  deck.  The  flying  jib- 
boom  is  not  to  be  fitted  iu  any  stiip — and  in  smaller  vessels  (single 
deck)  the  bowsprit  need  not  be  fitted.'' 

The  annexed  certificate  has  been  received  from  Capt  Crawford: — 
<<  The  ship  Blakelyj  of  Liverpool,  belonging  to  Messrs.  Taylor, 
Potter,  &  Co.,  left  Liverpool  in  the  month  of  February,  1841,  bound 
to  China,  fitted  with  your  Copper  Wire  Rope  Lightning  Conductor 
on  the  main-mast,  from  the  main-top-gallani-mast-head  down  to  the 
main  rail,  and  from  thence  to  the  copper.  The  captain  was  made 
acquainted  that  the  main-mast  was  protected,  but  the  royal-mast  was 
not — and  for  him,  the  first  opportunity  he  had,  to  put  the  copper  wire 
rope  from  the  conductor  to  the  truck,  which  he  did  not  do.  When 
the  ship  arrived  off  Java  Head,  she,  encountered  a  severe  storm  of 
thunder  and  lightning,  which  struck  the  main-royal.ma$t,and  shivered 
it  all  to  pieces;  th^  lightning  then  descended  by  the  conductor  into  the 
water,  to  the  astonishment  of  all  on  board — doing  no  other  damage 
to  the  ship.  I  am  happy  of  having  an  opportunity  of  making  you 
acquainted  with  the  circumstances.  I  hope  it  will  stimulate  other 
ship  owners  to  imitate  the  house  of  Messrs.  Taylor,  Potter  &  Co., 
whose  ships  have  all  been  fitted  by  me  with  your  Copper  Wire  Rope 
Lightning  Conductor." 

Andrew  SidiTH. 
Patent  Galvanized  Iron  and  Wire  Rope 

fVorks,  Millwallf  Poplar,  Jan.  27.  Lond.  Min.  Jour. 


Gases  and  Explosions  in  Collieries. 
ContiDued  from  Page  363. 

The  Committee  of  1835  pointed  out  that  more  persons  had  lost 
their  lives  from  colliery  explosions  for  the  18  years  succeeding  the  in- 
troduction of  the  Davy  safety  lamp  in  1816  than  in  the  18  years  pre- 
ceding the  inventioui  and  accounted  for  this  fact  by  the  working  of 
numerous  <<  fiery"  seams  of  coal,  which  had,  in  consequence  of  the 
assumed  security  of  that  lamp,  been  undertaken,  and  by  the  abandon- 
ment of  many  precautions  considered  requisite  when  candles  were 
commonly  employed  in  collieries. 

As  much  doubt  has  been  thrown  upon  the  real  safety  of  the  Davy 
lamp,  it  is  but  justice  to  the  memory  of  Sir  Humphrey  Davy  to  state 
that  he  was  perfectly  aware  that,  if  a  proper  mixture  of  fire-damp  and 
common  air  were  thrown  against  the  lamp  with  sufficient  force  to  pro- 
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ject  the  flame  upon  the  gauze  cyhnder,  it  might  commuuicale  with 
the  flame,  and  cause  explosion.  Mr.  Buddie,  in  his  evidence  (Report 
of  Committee  of  1835,  Nos.  2226  and  2227),  clearly  shows  this  to 
have  been  the  case.  He  mentions  an  experiment  at  Morton  West 
Pit,  where  a  very  powerful  blower  from  the  shaft  was  tried  with  tlie 
lamp,  when  the  flame  passed  and  the  blower  was  fired.  Sir  Hum* 
phrey  Davy  then,  addressing  Lord  Durham,  and  many  other  persons 
who  were  present,  said,  «  Now,  gentlemen,  you  see  the  nature  of  the 
danger  to  which  you  are  exposed  in  using  the  lamp,  and  I  caution 
you  to  guard  against  it  in  the  manner  I  have  shown  you.  This  is  to 
show  the  only  case  in  which  the  lamp  will  explode ;  and  I  caution 
and  warn  you  not  to  use  it  in  any  such  case  when  you  can  avoid  it 
without  using  the  shield."  The  shield  recommended  was  one  of  (in, 
inside  the  cylinder,  to  prevent  a  current  of  fire-damp  from  acting  on 
the  flame.  Mr.  Buddie  stated  before  the  Committee  that,  iu  the  lamps 
used  in  the  collieries  under  his  management,  the  shield,  passed  from 
one-half  to  two-thirds  round  the  inside  of  the  cylinder,  and,  being 
bright,  reflected  the  light  to  such  an  extent  as  to  be  more  advantage- 
ous than  a  glass  cylinder  inside  that  of  wire  gauze,  a  contrivance  often 
recommended  to  obviate  the  risk  of  currents  of  firedamp. 

Dr.  Pereira,  at  the  request  of  the  Conunittee  of  1835,  experimented 
upon  many  lamps  before  them,  and  passed  the  flame  through  all  those 
tested,  except  that  of  Messrs.  Upton  and  Roberts.  The  experiments 
have  been  repeated  at  the  Museum  of  Economic  Geology,  by  Dr. 
Pereira  and  by  ourselves,  with  the  ordinary  Davy  lamp,  and  with  the 
same  results. 

There  can,  therefore,  be  very  little  doubt  that  the  flame  can  pass, 
and  explode  fire-damp  adjacent,  if  the  current  be  sufiiciently  strong, 
and  no  protection  be  afibrded  either  by  a  metallic  shield  or  by  an  in- 
ternal glass  cylinder.  The  question  as  to  the  amount  of  current  re- 
quired seems  not  so  well  ascertained.  Mr.  Buddie  considered  that 
the  blowers  would  rarely  be  found  strong  enough.  Mr.  Stephenson 
supposed  that  many  accidents  may  have  happened  by  the  fiiiling  of 
the  roof  producing  a  sudden  rush  of  explosive  fire-damp.  It  will  be 
obvious  that  the  same  effect  might  be  produced  by  the  careless  swing- 
ing of  the  lamp  with  the  required  velocity  through  an  explosive  mix- 
ture of  fire-damp  and  air,  or  from  the  lamp  being  so  jerked  out  of  a 
collier's  hand,  by  an  unlucky  fall,  that  the  cylinder  presented  the  ne- 
cessary front  to  the  same  coropotmd. 

Without  desiring,  in  the  slightest  degree,  to  oast  unnecessary  doubt 
on  the  safety  of  the  Davy  lamp,  since  we  consider  its  cautious  use  an 
immense  boon  to  coal  mining,  and  believe  that  much  additional  secu- 
rity is  obtained  by  the  proper  use  of  the  original  Davy,  or  of  its  im- 
provements, it  can  scarcely  be  denied  that  far  more  care  in  the  tise  of 
safety  lamps  is  needed  than  is  commonly  employed.  Although  shields 
or  glass  cylinders  are  used  in  some  localities,  they  are  never  employed 
in  others ;  and  the  bare  single  cylinder  of  wire  gauze,  not  always  pro- 
perly manufactured,  is  the  only  form  in  which  the  Davy  lamp  is  known. 
And  it  should  be  observed  that,  with  a  few  local  exceptions,  the  Davy 
amp  is  that  commonly  employed.    Numerous  modifications,  and  in 

Digitized  by  LjOOQ IC 


Gast9  and  Explosions  in  CoUieries.  429 

some  cases  improvements,  of  the  safety  lamp  have  been  made,  but, 
eitl)er  from  the  expense,  or  want  of  simplicity  in  management,  have 
never  come  generally  into  use. 

The  colliers,  by  their  usual  mode  of  carrying  the  common  Davy 
lamp,  certainly,  under  ordinary  circumstances,  guard  against  the  pas* 
sage  of  any  current  of  fire-damp  sufficiently  strong  to  pass  the  flame, 
by  placing  the  lamp  within  their  jacket  flaps,  or  carefully  protected  in 
some  other  manner.  Abundant  carelessness  is  often,  however,  appa- 
rent ;  and,  when  the  collieries  are  viewed  as  a  whole,  unnecessary 
risk  is  too  common,  especially  when  it  is  recollected  that  the  fooi-hardi- 
ness  or  carelessness  of  one  may  destroy  the  lives  of  many. 

To  those  who  have,  during  many  years,  had  occasion  to  visit  col- 
lieries in  difierent  parts  of  Great  Britain,  the  thoughtless  daring  of 
many  of  our  colliers,  and  their  frequent  carelessness  under  danger, 
must  be  familiar.  They  will  often,  in  an  endeavor  to  execute  more 
work  in  a  given  time,  when  paid  by  the  ton  or  piece,  remove  the 
covers  of  their  lamps,  or  employ  a  candle  at  a  risk.  Some  even  pre- 
fer a  candle  to  ascertain  the  presence  of  fire-damp,  since  by  it  they 
more  readily  see  the  change  in  the  flame.  In  many  districts,  though 
in  some  they  are  anxious  to  employ  the  safety  lamp,  it  requires  much 
trouble  on  the  part  of  managers  to  prevent  the  continued  use  of  can- 
dles in  suspected  places  before  the  danger  becomes  known  to  them, 
llie  less  light  afibrded  by  lamps  is  considered  a  great  drawback  to 
their  use  when  it  can  be  avoided.  Many  most  careful  men,  no  doubt, 
anxiously  watch  over  the  common  danger,  and  great  precautions  are 
taken  by  many  coal  owners  and  workers;  but  looking  at  the  subject 
generally,  and  without  reference  to  many  exceptions,  especially  to  be 
found  in  the  north  of  England,  the  want  of  system  in  the  manage- 
ment of  lights,  and  in  due  precautions  respecting  the  kinds  employed, 
can  scarcely  escape  the  observation  of  those  whose  opportunities  have 
been  sufficiently  extended. 

When  we  consider  that  the  safety  lamps  have  now  been  in  use  for 
so  many  years,  causing  security  in  all  cases  where  proper  care  is  em- 
ployed, although  they  may  not  be  absolutely  safe  under  unusual  cir- 
cumstances, their  utility  appears  sufficiently  sanctioned  by  experience 
to  make  them  the  subject  of  legislative  enactment.  The  evils  com- 
plained of  in  the  modifications  of  the  Davy  lamp  are,  that,  while  they 
add  to  the  security,  they  diminish  so  much  the  amount  of  light,  as  to 
render  them  practically  useless.  These  are  described  in  the  report  of 
the  Select  Committee  referred  to.  A  new  modification  of  Dr.  Clan- 
ny's  lamp,  invented  since  then,  is  not  subject  to  this  fault,  and  in  prin- 
ciple is  an  elegant  application  of  the  safely  lamp,  and  consists  of  a 
wire-gauze  cylinder,  having  beneath  a  thick  glass  cover  to  the  lamp, 
which  only  ascends  till  it  meets  with  the  gauze  ;  the  thickness  of  this 
glass  is  supposed  to  free  it  from  accidents,  and,  whilst  strong  enough 
to  bear  a  considerable  blow,  it  is  sufficiently  well  annealed  to  resist 
sudden  changes  of  temperature.  But  whether,  in  a  manufacture  so 
uncertain  as  glass,  these  conditions  can  always  be  attained,  is  ques- 
tionable, and  at  all  events  has  not  been  sufficiently  tested  by  experi- 
ence to  induce  the  coal  owners  to  employ  this  lamp  in  their  mines. 
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It  has  been  at  various  times  proposed,  daring  the  last  eight  years, 
to  employ  electricity  as  a  means  of  lighting  collieries.  The  electricity, 
streaming  between  two  charcoal  points  from  a  Grovels  or  a  Bunsen^s 
battery,  affords  a  light  of  much  beauty,  and  perfectlysafe  if  complete- 
ly surrounded  by  glass,  but  capable  of  igniting  an  explosive  mixture 
if  exposed.  Professor  Grove  has  constructed  a  lamp  on  this  principle, 
which  he  kindly  prepared  for  us,  and  which  we  have  examined  in 
action.  It  consisted  of  a  box,  containing  four  galvanic  cells,  and  the 
light  was  obtained  by  the  passage  of  electricity  between  two  coils  of 
platinum  wire.  These  were  surrounded  with  glass  vessels ;  the  inner 
one  for  the  purpose  of  isolation,  the  exterior  one  being  filled  with 
water,  so  as  to  destroy  the  light,  should  the  inner  glass  vessel  be  broken. 
The  light  given  out  was  rather  more  than  that  of  a  miner's  candle. 
This,  certainly,  is  a  safe  lamp,  but  in  its  present  state  still  unfitted  for 
the  purpose  of  the  collier  as  at  present  arranged.  The  acids,  sulphu- 
ric  and  nitric,  render  the  lamp  so  inconveniently  heavy,  that  both 
hands  must  be  used  in  carrying  it;  besides,  from  not  being  covered, 
the  spilling  of  these  corrosive  liquids  on  the  persons  of  the  miners 
could  scarcely  be  avoided.  The  water  in  the  external  vessel  soon 
becomes  heated,  and  ultimately  boils,  and  the  light  only  lasts  in  pro- 
per strength  for  two  or  three  hours.  There  must,  therefore,  be  con- 
siderable modification  in  this  lamp  before  it  can  be  rendered  available 
for  ordinary  mining  purposes,  which  we  may  readily  expect,  from  the 
acknowledged  talent  of  its  inventor. 

The  means  of  obtaining  the  needful  lights  in  collieries,  though  most 
important,  would  still  appear  subordinate,  as  has,  indeed,  been  before 
remarked,  to  such  a  system  of  ventilation  as  should  not  expose  men 
in  such  large  portions  of  a  colliery  as  is  now  frequently  the  case,  to 
the  risk  of  death  from  explosion,  (the  greater  proportion,  and  often  all, 
perishing  from  the  carelessness  of  one  man,)  or  to  unforeseen  accidents 
under  the  greatest  precautions  in  the  use  of  lights.  The  too  common 
use  of  single  shafts  in  collieries,  in  cases  where  others  might  have 
been  sunk,  the  single  shaft  divided  into  two  or  three  portions  by 
wooden  partitions  named  braiiices,  a  down  current  of  pure  air  de- 
scending through  one  division,  and  the  foul  air  from  the  colliery  work- 
ings rising  up  through  another,  has  often  been  rt^probated.  The  Core* 
mittee  of  the  House  of  Commons  of  1835,  and  many  important  wit- 
nesses examined,  animadvert  upon  this  practice  ;  and  the  bad  effects 
of  this  system  are  pointed  out  by  the  South  Shields  Committee  in  their 
report  of  1843. 

In  a  single  shaft,  as  has  often  been  remarked,  the  ventilation  may 
be  cut  off  from  the  workings  of  a  whole  colliery  in  an  instant  by  an 
explosion  sufficient  to  destroy  the  doors  or  partitions  directing  the  air- 
courses,  the  air  merely  going  down  one  division  in  the  shaft  and  rising 
through  another,  when  the  brattices  may  not  be  destroyed  by  the  ex- 
plosion, and  a  kind  of  draught  kept  up.  Thus  all  not  destroyed  by 
the  explosion  perish  in  the  mixture  of  nitrogen  and  carbonic  acid, 
known  as  after-damp,  to  which  no  fresh  air  can  reach.  In  the  explo- 
sion at  Jarrow  Colliery  there  was  only  k  single  shaft  communicating 
with  the  workings  upon  two  beds  of  coal  one  above  the  other,  and  the 
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lower  part  of  the  brattice  in  the  shaft  was  so  shattered  by  the  late  ex- 
plosion in  it,  that  Dr.  Playfair  and  Mr.  WiiliamSyin  their  descent  into 
the  pit,  then  containing  a  large  amount  of  fire-damp,  had  to  be  let 
down  a  considerable  distance  by  a  loop  in  a  rope.  In  this  explosion 
the  upper  portion  of  the  brattice  fortunately  remained,  and  thus  the 
lives  of  many  of  those  engaged  in  the  upper  workings  were  saved, 
although  several  perished. 

Even  in  a  double  shaft,  or  two  shafts  not  far  distant  from  each 
other,  if  the  air  be  not  made  to  course  for  a  considerable  distance  amid 
the  workings  by  a  firm  thick  parting  of  coal,  any  needful  perforation 
in  the  parting  for  the  progress  of  the  colliery  being  firmly  built  up,  a 
whole  mass  of  workings^niay,  by  an  explosion,  be  suddenly  cut  off 
from  ventilation,  and  numbers  of  persons,  not  killed  by  the  explosion, 
perish  by  the  after  damp.  This  was  the  case  at  tho  late  explosion  at 
Risca.  It  should,  however,  in  this  instance,  be  observed,  that  the  col- 
liery was,  as  regards  ventilation,  in  a  transition  state,  a  more  perfect 
arrangement  for  ventilation  being  in  progress. 

Great  improvements  were  introduced  in  the  ventilation  of  collieries 
in  many  districts,  when  the  course  of  air  was  quickened  by  means  of 
a  furnace  established  near  the  bottom  of  the  upcast  shaft,  or  that 
through  which  the  foul  air  passes  outwards^  and  more  particularly 
when,  in  the  north  of  England,  instead  of  permitting  the  air  introduc- 
ed by  the  downcast  shaft  to  pass  slowly  and  imperfectly  along  a  course 
of  20  or  30  miles  of  passages,  it  was  split  or  divided  into  separate 
courses,  from  two  to  six  miles  in  length.  Those,  however^  who  may 
possess  an  extended  acquaintance  with  our  collieries  in  different  parts 
of  the  country  cannot  but  be  aware,  that,  as  a  whole,  their  general 
ventilation  is  very  imperfect,  good  as  it  may  be  in  some  collieries,  par- 
ticularly in  some  districts. 

When  it  is  considered  that  coals  are  worked  in  the  United  Kingdom 
under  every  variety  of  condition, — from  levels  driven  into  mountain 
sides  to  pits  sunk  to  great  depths  through  masses  of  superincumbent 
rocks, — in  beds  ranging  from  a  vertical  to  a  horizontal  position,  and 
even  contorted  and  bent, — sometimes  traversed  by  faults,  at  others 
free  from  them, — the  beds  near  the  surface  in  one  place,  and  ranging 
beneath  mountains  in  another, — in  fact,  under  a  great  variety  of  geo- 
logical conditions,  it  is  not  difficult  to  see  that  many  plans  which  have 
been  suggested  for  the  working  of  collieries,  good  as  they  may  be  for 
some  localities,  would  be  inapplicable  generally,  and  would  indeed 
fail/except  under  the  conditions  fitted  for  them. 

So  various  are  the  conditions  under  which  collieries  are  or  can  be 
worked  in  the  United  Kingdom,  that  we  would  suggest  for  considera- 
tion, if  legislative  measures  should  be  deemed  advisable,  and  an  ex- 
tension of  the  principle  which  regulates  the  employment  of  women 
and  children  in  our  mines,  and  the  labor  in  our  factories,  be  thought 
good,  that  effective  discretionary  powers  should  be  vested  in  properly 
qualified  persons,  appointed  in  convenient  districts,  so  that  the  need- 
ful adjustments  to  conditions  may  be  effected,  and  no  single  system  be 
attempted  inapplicable  to  our  collieries  as  a  whole. 

Any  general  system  of  legislation  for  conditions  so  different  could 
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only  be  productive  of  failure  or  of  injurious  consequences,  both  to 
owners  and  workers;  but  a  local  exsimination  and  inquiry,  witli  power 
to  adjust  to  special  conditions,  would,  we  apprehend,  renaov^  the  diffi- 
culties which  the  legislature  has  felt  in  dealing  with  interests  so  inapor- 
tant. 

Jealous  as  the  coal  owners  should  properly  be  of  any  undue  inter- 
meddling with  theii  collieries,  it  may  neverthele-ss  1)e  true  that  a  jtidi- 
cious  system  of  superintendence  in  a  district,  by  which  the  proper  ven- 
tilation of  collieries,  efficient  knowledge  on  the  part  of  subordinate 
agents,  and  proper  punishment  for  fool-hardiness  or  carelessness  on  the 
part  of  the  colliers  may  be  secured,  would  be  a  great  advantage  to 
them  individually  and  collectively,  and  be  the  saving  not  only  of  lives 
but  of  much  capital,  securing  them,  in  the  case  of  accidents,  from 
many  an  unjust  accusation  for  neglect. 

On  the  other  hand,  careful  but  not  overmeddling  supervision  would 
afford  confidence  to  the  collier.  Proper  persons  being  appointed  as 
superintendents,  (and,  if  improper,  their  deficiencies  would  soon  be- 
come apparent,  and  their  removal  the  consequence,)  be  would  feel 
that  he  has  the  advantage  of  the  existing  knowledge  of  the  day 
brought  to  bear  upon  the  particular  conditions  under  which  the  col- 
liery in  which  he  labors  is  worked.  In  some  districts  the  working 
collier  is  far  better  informed  upon  the  general  principles  which  should 
receive  attention  than  may  be  commonly  supposed, and  he  would  feel 
far  more  secure  from  danger  than  he  now  does,  if  assured  that  the 
State  was  not  neglectful  of  his  safety. 

Though  several  collieries  in  particular  districts  possess  good  plans 
and  sections  of  their  workings,  and  an  inspection  of  such  plans  and 
sections  affords  a  view  of  the  system  of  ventilation  and  general  mode 
of  working  adopted,  this  is  far  from  being  the  case  generally,  and  has« 
been  much  regretted  alike  by  the  enlightened  coal  owners  and  by  the 
public.  I'he  importance  of  correct  plans  and  sections  has  been  pro- 
minently pointed  out,  both  by  the  Committee  of  the  House  of  Com- 
mons of  1835,  and  in  the  report  of  the  South  Shields  Committee  of 
1843;  indeed,  the  necessity  of  them  is  sufficiently  obvious. 

Should  the  suggestion  of  a  system  of  judicious  inspection  be  con- 
sidered worthy  of  consideration,  the  ready  access  to  proper  plans  and 
sections  of  collieries,  brought  up  to  given  times,  would  necessarily  form 
a  part  of  any  general  system  of  regulations.  If  correct,  (and  power 
to  ascertain  that  they  were  so  would  be  essential,)  they  would  at  once 
disclose  the  system  of  working  and  ventilation  adopted,  and,  with  iu- 
formation  respecting  the  police  regulations,  and  an  account  of  the  kind 
of  lights  employed,  would  at  once  afford  a  general  view  of  the  mode 
of  conducting  any  partictilar  colliery,  and  of  the  adjustment  of  the 
workings  to  conditions. 

It  being  considered  that  safety  larops,properly  used,  do  effect  much 
security  in  the  working  of  coal,  and  that  in  so  many  cases  explosions 
do  take  place  when  they  are  not  employed,  it  has  often  been  suggested 
that  the  legislature  should  compel  the  general  use  of  safety  lamps  in 
coal  mines.     But,  on  the  other  hand,  there  are  many  collieries  in 
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"which  fire-damp  never  appears^  and  it  would  jastljr  be  considered  a 
hardship  in  such  cases  to  compel  a  precaution  altogether  unnecessary^ 

We  would  sugge^  that  it  could  not  be  considered  unjust  for  the 
Legislature  to  coaipel  the  use  of  safety  lamps  in  all  fiery  colUeries^ 
andy  in  the  present  atate  of  the  law  of  property*  it  might  even  be  prur 
dent  to  assunie  that  all  ooUieries,  in  districts  where  explosions  have 
been  freqnent,  are  fiery,  putting  the  onus  prebandi  that  they  are  not, 
npon  the  owners  of  snch  collieries.  If  proved  to  the  satisfaction  of 
the  inspectors  that  no  reasonable  danger  was  to  be  apprehended  ii^ 
their  collieriesi  license  might  be  given  for  them  to  work  with  naiced 
candles,  this  license  ceasing  at  short  periods,  but  being  renewable  on 
ascertaining  that  the  conditions  of  the  mine  had  not  altered. 

Careful  investigations  into  the  causes  of  explosions  in  collieries,  only 
part  of  which  arrest  public  attention  by  their  magnitude,  appear  iq 
have  ied  to  the  very  general  conclusion  that  the  condition  of  our  coU 
lierics  is  most  unequal.  While,  in  some  localities,  there  is  so  little  to 
improve  that  it  becomes  a  subject  of  regret  that  such  examples  should 
not  more  generally  be  foilpwed,  in  others  it  becomes  a  matter  of  stu^ 
prise  bow  the  works  can  be  permitted  to  remain  in  so  defective  a 
state,  seeing  that  the  owners  themselves  suffer  much  loss  thereby. 
Under  such  a  state  of  things,  and  considering  the  nmnber  of  valuable 
lives  annually  lost  by  colliery  explosions,  the  continued  risk  to.whicl^ 
so  many  are  daily  exposed,  the  national  injury  sustained  by  the  im- 
prudent and  careless  mode  of  extracting  coal  in  many  local ities-^ne 
often  felt  oppressively,  also,  by  the  parties  engaged  in  colliery  specu- 
lations— and  that  the  workings  for  coal  must  be  adjusted  to  local  con- 
ditions, we  are  led  to  consider  that  these  evils  might  be  at  least  miti-^ 
gated  by  the  careful  and  judicious  inspection  of  convenient  districts 
by  competent  persons,  the  necessary  funds  to  be  raised  from  such  dis* 
tricts  by  a  very  slight  impost,  not  even  exceeding  one  farthing  on  each 
ton  of  coal  raised  in  it;  and  we  believe  that  the  cause  of  humanity, 
and  the  interests  of  the  coal  owners  would  be  alike  benefited  by  a 
well-considered  legislative  measure  of  this  kind. 

We  have,  &c.,  H.  T.  De  La  Beche, 

Lton  Platfaiu. 
Civ.  Eng.  <fc  Arch.  Jour. 

New  Preparation  of  Paper.    By  FaoFsssoa  Schosnbein. 
Extract  of  a  letter  from  M.  Schoealwin  to  M.  Don«8^  dated  28th  March,  1846i  . 

TmANSLATn  fom  m  vovmvii  ov  twm  FmAVKxnr  ntnvim. 
The  author  has  discovered  a  method  by  means  of  which  the  folio w« 
ing  properties  may  be  given  to  the  paper  in  common  use : — 

1.  Prepared  paper  has  much  more  tenacity  and  greater  consistency 
than  common  paper. 

2.  When  dipped  into  water,  it  does  not  lose  its  consistency,  but  is 
affected  as  parchment  would  be. 

3.  It  receives,  with  equal  facility,  both  writing  and  printing  ink. 

4.  It  does  not  require  sizing  to  render  it  suitable  either  for  writing. 
or  printing. 
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5.  Th«  injurious  effects  produced  by  the  chloride  of  lime  are  avoided 
in  prepared  paper. 

M.  Schoenbein  states  that  his  process  is  simple,  inexpensive,  and 
easy  of  application,  and  that  the  new  paper  offers  many  advantages, 
particularly  for  bank-notes  and  for  paper-hangings. 

The  vegetable  fibre  of  this  paper  renders  it  possible  to  make  of  it  a 
substance  as  transparent  as  glass,  and  impermeable  to  vrater.  The 
author  has  made  of  it,  bottles,  balloons,  &c.,  the  sides  of  which  may 
be  made  as  thin  as  a  plate  of  mica. 

Another  property  of  this  paper  is,  that  it  developes  a  very  energetic 
electric  force.  By  placing  some  sheets  on  each  other,  and  simply 
rubbing  them  once  or  twice  with  the  hand,  it  becomes  difficult  to 
separate  them.  If  this  experiment  is  performed  in  the  dark,  a  great 
number  of  distinct  flashes  may  be  perceived  between  the  separated 
surfaces.  The  disk  of  the  electrophorus,  placed  on  a  sheet  that  has 
been  rubbed,  produces  sparks  of  some  inches  in  length.  A  thin,  and 
very  dry,  sheet  of  the  paper,  placed  against  the  wall,  will  adhere  strong- 
ly to  it  for  several  hours  if  the  hand  is  passed  only  once  over  it.  If 
the  same  sheet  is  passed  between  the  thumb  and  fore-finger,  in  the 
dark,  a  luminous  band  will  be  visible.  Hence,  it  is  believed,  that  this 
prepared  paper  will  answer  to  make  powerful  and  cheap  electrical 
machines. 


Explosion  from  /Vre  Damp. 

Dr.  Miller,  of  H.  M.  St.-Y.  Sidoti^  dating  from  Greenhitfac,  Dec.  12, 
sent  the  following  in  a  letter  to  the  THmes : — **  Explosions  from  Fire- 
Damp,  or  carburetted  hydrogen,  on  board  of  steam-ships  being  very 
rare,  and  the  possibility  of  so  serious  an  occurrence  not  generally 
known ;  I  have  to  state  that  a  violent  explosion  of  this  nature  took 
place  on  board  the  Sidon,  eariy  this  morning.  The  after-midship  coal 
tank  contained  about  sixty  tons  of  coal,  and  the  second  engineer  hav- 
ing  removed  the  cover,  he  introduced  a  tamp  into  the  tanki  when  the 
explosion  immediately  took  plaqe.  The  engineer  had  his  face  and 
hands  severely  burnt,  and  three  other  persons  were  injured,  but  not 
seriously .''  We  believe  the  fire-damp  was  generated  by  the  coal 
bunkers  having  been  filled  with  water  byorderof  Sir  C.  Napier,  after 
the  coals  had  been  consumed,  when  the  Sidon  was  tawed  down  the 
river  with  the  Lords  of  the  Admiralty  on  board. 

NmutitalMi^ 
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37.  Cham 

38.  Brick  preaa 

30.  Plotting  wirTeyi 

40.  Fiiteniog  bedstcadi 

41.  Stop-cocSi  for  water  pipes.  ^. 

42.  Shoe  for  core  of  hoof-ooand  hones 

43.  Psdlocks 

44.  Setting  logs  in  saw-mlUs 

45.  Bedstead  lor  invalids     . 

46.  Chimney  capa 

47.  Cooking  stovea 

48.  Hydfopnenmsti'c  lamp 

49.  Machine  for  tesopering  city 

50.  RaislDg  sunken  vemeU 

51.  Constniocion  of  nmbrellas 

52.  PoWlsr  loom 
53l  Oiling  c<p  ipinnen 

54.  Driving  spindles  of  Danlorth  osp  spinner 

55.  Reaction  water  wheel,   . 

56.  Waste  gate  of  mills 

57.  Smut  machine  . 

58.  PoniJhiog  mettllte  moulds  of  battens 

59.  Upper  stones  of  mills,     • 
to.  Dressing  stone 

61.  Cooperr  tools  . 

62.  Spnilg  sent  saddle  . 
^  MeUl  roofs 

64.  Wat^r  in  steam  boilsn,  Height  of 

65.  Cooking  stove 

66.  Spark  arrestee 

67.  Lqoor oocks    . 

68.  Measuring  and  cntting  garments 

69.  Making  sugar  monlds     . 
"70.  Bee  hive  . 

71.  Cork,  or  bottle  stopper   . 

72.  Percussion  lock  for  caainon  . 

73.  Piano  foites 

74.  Stop-cocks 

7.5.  Cnt-oflT  valves  for  steam  engines 
76  Propelliog  boats     . 

77.  Beaction 'water  witoels  . 

78.  Making  candlea 

'    jPseMN&fr,  1845. 

1.  Watar  ram  for  raiaing  water 

2.  Preasing  glasa  in  moolds 

3.  Portable  cooking  furnace 

4.  Cooking  stoves 
.'3  ComsheUer     . 

6.  Fornaee  for  heating  air 

7.  Cotton  gin      * . 
h.  Furnace  for  heating  apartments 
9.  Combining  canals  and  railroads 


George  Watts 

EliasT.Iaplls 
Mitchell 


Reuben  MUchell     . 
Vair  Clirehngh  . 
Joseph  SoutliwiOk  . 
David  H.  Gilbert 
Arthur  L.  Johnson  . 
P.  G.  Gardiner  . 
Salvin  F.  Kellogg    , 
Thomas  Wiard 
C.  E.  Detmold,  assig.  W. 
Lemuel  Adams  . 
A.H.Fahnestoek     . 
Wm.  S.  Card 
David  Ball 
Jonathan  Ridgway 
Danidl  Homer 
Wm.  Ball 
JohnSheffleld 
WUliamWooiley 
Stephen  M.  Allea    . 
Jolm  Bretaion  . 
Stephen  8.  Lee 
R.  Scaiman  A;  J.  Taylor 
Theodore  R.  Timby 
Gilbert  S.  Ward 
J.  Nie]d&  C.  Doxbory 
Charlea  Danforth 

Do.         Dd. 
L.W.&  G.W.Blake 
E.  Eastlack  dc  J.  A.  MiUer 
James  Darling  . 
Alonao  C.  Arnold    . 
Joseph  H.  Barrows 
Theodore  R.  Timby 
Samuel  Widerman 
Foster  D.  Ward 
William  Beach 
Charles  Clinton 
Samuel  B.  Sexton 
A.  Keagy  &  M.  Shiner,  Jr. 
Charles  A.  Creasy 
Hiram  Leger 
Antoine  Carbonel 
J.MilholhmdA;B.Craaa 
Nathan  D.Whitin 
£.  Hidden  &  S.Sawyer 
C.  Bosiert  &  J.  Schomackar 
U.  West  &  George  Dobbs 
Horatio  Allen    . 
Philip  C.  Traver 
Samuel  B.Howd 
Ebeneaer  Marsh 


Erastas  W.  Ellsworth 
Josenh  Macoua 
C.H.L.Webb 
Samuel  Pierce 
Thomas  D.  Barrall 
Ebeneaer  Barrowa  . 
Theodore  Ely    . 
Henry  Katussowski  Sc  J 
Samoel  S.  Walley 


35 

3T 
ib. 
ib. 
ib. 
38 
ib. 
ib. 
39 
ib. 
VonFabarduFov  ib. 


P.Wiersbicki 


lb. 

ib. 
180 
181 
ib. 
ib. 
183 
ib. 
ib. 
183 
ib. 
ib. 
ib. 
184 
ib. 
ib. 
lb. 
180 
ib. 
ib. 
288 
ib. 
Ib. 
293 
ib. 
lb. 
254 
ib. 
2S5 
ib. 
ib. 
ib. 
258 
ib. 
ib. 
257 
ib. 
ib. 
ib. 
258 
ib. 

16 
17 
ib. 
ib. 
18 
ib. 
iK 
20 
21 


Digitized  by  LjOOQ IC 


436 


Index. 


10.  SaibofTcweli 

11.  Filler  for  iDk«taDd4 

12.  Gales  for  fenoes      . 

13.  Power  loom     . 
14  Bathiog  apparatoe  . 

15.  Manofaeture  of  sugar 

16.  Cooking  rangea. 

17.  Water  uUea  for  doors   . 

18.  Restoring  falloess  of  the  cheeks 

19.  Mannfaciuring  okew iog  tobaeco 
'JO.  AttaehiiH^  printiog  typea  to  cylinder 
*l\.  Fireeogioea 
*Zi,  Steam  eifgine 

23.  Ma^etic  Uri^raph 

24.  Riveting"  sheet  mMal  pipes   . 

25.  Galtlvator 

26.  lyorvcodib  plates'  . 

27.  Iron  truss  for  thips 

28.  Doable  seaming  tin  ware 

29.  Beating  and  cleaning  Wire 

30.  Tnmintf  oar  bandlea 

31.  Camphine  lamps 

32.  Catting  ^oaU 

33.  Raiding  spring  water 

34.  Bolting  floor 

35.  Cast'iron  railroad  wheals 

36.  Tubular  steam  boiler 

37.  Water  wheel    . 

38.  Composition  oem«lit  for  rooft 

39.  Grill  mills 

40.  Mill  for  grinding  bark 

41.  Trate 

42.  PreserriAg  poUlota 

43.  Cooking  slo?^ 

44.  Reed  mtfsieal  initlnuneDU     . 

45.  Beekive 

46.  Pulp  strainer  for  jlaper  makers 

47.  Ascending  indined  planes 

48.  Beehive' .  . 

49.  Refrigerator     . 

50.  Mounting  booms  6f  vessels    . 

51.  Nails,  pina,  screws,  blanks,  rivets,  &;c.| 
56.  Applying  medicated  hatha 

Jamuuy,  1846. 
U  Com  sheHer 

2.  Raising  watei'  from  wells 

3.  SioTe  for  heating  apartments 

4.  Straw  cutler    . 

5.  Evaporating  and  Cbnoentratiog  fluids 
'6.  GlasiDg  cotton  battincs' . 

7.  Improvement  in  ok>cks 

8.  Bee  hive 

9.  India  rubber  boats  or  pontoons 

10.  Premiring  India  rubber  for  grinding 
U.  Cooking  stoves 

12.  Improvements  in  bridges 

13.  Bedstead  fastenings 

14.  Wa»liing^  madiinea 

15.  Moulding  vegetable  snbatanoes 

16.  Making  hat  bodiea 

17.  Doable  seaming  tiii-wnre 

18.  Oven  cooking  stoves 

19.  Tranaparent  oovers  for  stoves 

20.  Cutting  ooi  ladiea' dreshes 

21.  Washingmachines 

22.  Coloringl)agqerr«iotype  plates     . 

23.  Do.  Do.       •    Do. 

1.  Straw  eimer  '        . 

2.  Glas|ng  cotto^  waddipg 

3.  Cookmg  stove         • 

4.  Horsepower   . 

5.  Stove  for  he 


James  MauU 
Walter  Hunt  . 
Andrew  Hood 
Robert  P.Cunningham  . 
W.  G.  Yoone,  assigned  to 
Francis  Uupleasis 
Wm.  BeebS 
A.  S.  Pelton  . 
John  Allen 
Henry  Moore  . 
Richard  Hemming  . 
Ernest  Marx 
John  Ericsaon 
Esra  Cornell  . 
Jonathan  Ball 
Allen  Eldred  . 
Calvin  B.  Rogers  . 
JohnW.Wilsbn 
Daniel  Newton 
John  J.  Howe  . 
Exekiel  Page 
James  Maclean 
Alien  Ward 
Benjamin  S.  Benton 
Robert  C.  Mauck  . 
George  W.  Eddy 
Jamea  Montgomery 
John  Meeay 
William  Y.  Singleton 
JoaiahPlau 
Amos  Lindsay 
Lorenao  D.  Fleming 
Charles  S.  Edwardk 
Samuel  Myres  . 
Nathan  B.Jewett  . 
James  Robb 
William  Bishop 
Ezra  Coleman  . 
Aaron  Coltoo 
Joaeph  T.  Craddock 
James  Davis,  Jr. 
Samuel  G.  Reynolds 
Benjamin  Sweet 

Elijah  Converse 
Jehiel  T.  Farraud 
Jamea  Maccregor,  Jr. 
Joaeph  C.  Rich 
J.J.Mapes&;W.A.Coz 
Darin  GoflT 
Tbomaa  A.  Davis    . 
Harvey  W.  Sabin 
Horace  H.  Day 
J.  W.  Harmon  . 
Benjamin  F.  Dewolfe 
Tbomaa  Husaard 
Ebeneser  Gassaa 
Moaek  Chaae    . 
CharleaB^anwhite  . 
William  Fovket 
Joseph  v.  Hewes 
Iiathrep  S.  Bacon 
Henry  C.  Billings    . 
Hiram  S«ger   ' 
Charlea  King 
Frederick  Langenheim 
I.  B.  Isanring,  imigned  to 

Samiliel  G.  Bln^kmaa 
Jeremiah  Esaez 
Joeepk  Laabook 
I.  J.  RiebardsoQ 
GhvfiMW.  Leet 


.H.Reist 


F.  Langenheim 
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6.  Washing  machioe 

7.  Ovens  of  cooking  stoves 

8.  Straw  cutter 

9.  Weavers' temples  . 

10.  Cooking  stove  . 

11.  Safety  cars  for  planes  of  railrotds 

12.  Dressing  mill  stones 

13.  Condensing  and  feeding  apparatus  for 
engines  • 

14.  Straw  cutter    . 

15.  Machine  for  sowing  grain 

16.  Filter  for  water 

17.  Mortising  machine 

18.  Safety  valve    . 

19.  Making  candles 
VO.  Cooking  stove  . 
21.  Cutting  and  grinding  fodder 

March,  184«. 

1.  Chimnev  cafw  lor  ventilating 

2.  Setting  logs  in  saw  mills 

3.  Cooking  stove 

4.  Siw  mills 

5.  Frictionlesd  piston 


steam 


6.  Preventing  hatches  of  vessels  from  leaking  Richard  C.  Holmes 


J.  H.  Aldrich  &  O.  C  Foote 
George  W.  Eddy     . 
Joteph  W.  Webb 
Arnold  Palmer 
Samuel  Graves 
John  Tittle 
Eiisha  S.  Snyder 
1 

Joseph  P.  Pierson,  Jr. 
I  J.Ilichardsota 
W.  J.  Jones  &H.  C.Smith    . 
William  H.  Jennison 
Benjamin  H.  Otis 
John  Sborb 
John  Drummond 
Rensselaer  D.  Granger    . 
J.  Jessop,  J.  Wanbaugh,  G.  W.  Ilgenfrils 
&  J.  d  Baker       . 


Moses  Chase 

George  Sweney 

R.  D.  Granger 

R.  8.  Morrison  &  B.  B.  Gushing 

David  Hinman 


7.  Separating  grain  from  the  straw 

8.  Water  alter     . 

9.  Reaping  grain 

10.  Making  soap   . 

11.  Mortise  door  latch  . 

12.  Door  locks 

13.  Manufacture  of  soap 

14.  Planting  corn,  &c. 
15  Permutation  lock    . 

16.  Night  or  safety  latch 

17.  Reaping,  threshing,  and  cleaning  grain 
16.  Pump  (or  gauging  the  liquor 

19.  Stop  cocks  for  hydranL«,  dec. 

20.  Blanks  for  wood  screws 

21.  Making  white  Rosin 

22.  Separating  grain  from  the  straw   . 

23.  Irnprovement  in  carriages     . 

24.  Transporting,  washing,  &o.  coal  . 

25.  Dyeing  furs 

26.  Improvement  in  tea-kettles 

27.  Centrifugal  pump    . 
2S.  Slop-cock  or  faucet 

29.  Compound  for  cements 

30.  Horserake        . 

31.  Horse  rake 

32.  Fmishing  Daguerreotype  miniatures 

33.  Fan  blowers  .  . 

34.  Abdominal  supporter 

35.  Rotary  centrifugal  pomp 

36.  Ventilating  hat 

.*f7.  Improvement  in  lamps 

38.  Do,  trusses  . 

39.  Vegetable  beer,  or  cream  nectar 

40.  Truss,  or  abdominal  supporter 

41.  Do.  Do. 

42.  Windows 

Patents  Re-issued, 
1   Running  gear  of  carriages 

2.  Driving  sbuiiles  in  Power  looms  . 

3.  Making  lead  pipes  . 

Apnl,  1846. 

1.  Catting  screws  on  bedsteads 

2.  Gate  for  railroads 

3.  Sulhey  carriages     . 

4.  Filtermg  cock  .  .  • 

5.  Constructing  trunks 

6.  Purifying  wnale  oil 


Pliny  Wcller 

William  H  Jennison 

William  F.  Ketchum 

Dominique  Frick 

Rodolphus  Kinsley  . 

John  H.  Davis  . 

J.  K.  Vaughan  &  E.  H.  EvermaB 

James  Putnam  . 

Francis  B.  Pye 

Amos  Call 

Jeremiah  Darling     . 

Daniel  Hunsicker 

F.  H.  Bartholomew 

Solomon  Merrick 

Nicholas  U.  Chaffe  . 

John  Blue 

Starr  Fairchild 

John  G.  Brant  . 

Denison  Williams    . 

Esra  Ripley 

William  D.  Andrews 

Thomas  C.  Clarke 

W.  Yates  &D.Dolan 

Seneca  Ijadd 

David  Harkness 

William  A.  Pratt 

Isaae  P.  Smith 

Edwin  K  Gale   . 

Willis  H.  JohnM>n    . 

Richard  Halloran 

Samuel  Rust 

J.  Cooke  &  J.  Sirickler   . 

Simeon  Whiton 

B.  C.  Everett,  assignee  of  B.  W.  Slratlon 

David  B.W.  Hard   . 

James  Ogden  dc  D.  R.  Hart 

George  Nichols 
Robert  P.  Cunningham   . 
B.  Jr.,  H,  B,  &  G.  N.  Tatbam,  assignees  of 
John  &  Charles  Hanson      . 

Hezekiah  P.  Nuckals 
David  Pereival  . 
J.  R  Remington 
Thomas  F.  wenman 
James  Hobson 
Patrick  Fitisimmoiis 
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7.  Filtering  stop-coekt 

8.  Propellers  for  •team  veMelt 

9.  Printing  presses 

10.  Self  acting  register  for  stOYee 

11.  Horse  rake 

12.  Rinsing  cloth  ita  calico  printing 

13.  Propellers  for  vessels 

14.  Railroad  wheels 

15.  Moulding  bricks 

16.  Churn 

17.  Spring  lancet 

18.  Brick  press 

19.  Combination  lock    . 

20.  Magneti<S  telenaph        . 

21.  Lamps  for  lignt-bouses 

22.  Leather  belts  for  machinery 

23.  Planing  and  sawing  lumber   . 

24.  Making  bricks 

25.  Straightening  tobacco 

26.  Cultivator 

27.  Cornshetler 
2S.  Cutting  and  raking  grain 

29.  Pocket-book  and  watch  safe 

30.  Extension  frame  for  bedstesds 

31.  Msgnetic  letter-printing  telegraph 

32.  Plough 

33.  Do.        • 

34.  Pumps 

35.  Mantifaclare  of  spoons 

36.  Preparing  flax  and  hemp 

37.  Corrv  comb 

38.  Water  wheel   . 

39.  Manufacture  of  hat  bodies    . 

40.  Mills  for  grain,  paint,  &c. 

41.  Water  wheels 

42.  Mail  bags 

43.  Apparatus  for  printing  caliooet 

44.  M.ea8uring  garmenu 

45.  Improvement  in  mills 

46.  Substitute  for  type  metal 

47.  Drying  sixed  paper 

48.  Making  bricks  of  dry  clay 

49.  PloQghs    . 

50.  Making  sand  corea 

51.  Hay  press 

52.  Rolling  tobacco 

53.  Making  hrmmony  . 

54.  Ventilator  for  chimney  top* 

Additional  JmprovMnents. 
1.  Furnace  for  burning' bricks  • 
Ma^,  1846.  . 

1.  Plough     .  ... 

2.  Lamp  for  burning  lard  and  otl 

3.  Bolting  flour 

4.  Wind  mill        . 

5.  PreyentiBf  passage  of  air  and  water  under 
doors       ....        Luther  Oifford 

6.  Plough  John  M.  May 

7.  Gutting  shell,  or  horn  .  Joel  R.  Morse 

8.  Sash  fasteners  .  .  William  S.  Mcl/ean 

9.  Washing  and  amalgamating  gold  and  silver  Dsniel  Asbury 

10.  Overshoes  Andrew  Vetter  . 

11.  Composition  for  blacking  Jo«eph  Hayward 

12.  Tuning  metallic  reeds  of  seraphinas,  See,    J.  Shaler  Ives   .    - 

13.  Shovel  plough  Moses  D.WelU 

14.  Bee  hives         .  William  R.  Kelsay 
)5.  Proleoting  bees  from  the  moth  Daniel  Arndt 

16.  Propelling  boats,  railroad  cars,  &c.  Joeephu*  Echols 

17.  Preserving  corpses  R.  Fredersch  &  G.  A 
1&  Mode  of  making  spoons,  ladles,  &c,  Waller  W.  Hart  - 
ti^.  Turn  key  for  drawing  teeth  .  Hiram  Todd 

20.  Machine  tor  catting  meat  Abisha  Clark 


Jonathan  F.  Oatrsnder 
Bennet  Woodcroft 
Alva  B.  Ttovlor 
Washbiirn  Race 
Sorin  M.  Whitman 
George  J.  Prentiss 
Daniel  Deshon 
Thomas  Glasco 
Joel  L.  Ransom 
Cbarlen  King     . 
Jacob  H.  Gemrig     . 
Thomas  Hartley 
Joshua  H.  Bufiv^fworth 
Samuel  F.  B.  Morse 
Charles  Wheeler 
William  Kumbel 
Thomas  J.  Wells     . 
Samuel  Lowery 
C^eorge  W.  Macon  . 
Nftthan  Ide 
Waldron  Beach 
Clinton  Foster  . 
Joseph  Colton 
C.  S.  Dehou 
Royal  E  Morse 
Samuel  Witherow 
Rnggles,  Nourse&  Maaon, 

J.  M.  G.  Armsley  • 
David  G.  Colbom 
Joel  Hall    . 

B.  Langdon  &  A.  Salisbury 
William  Wheeler    . 
James  Deniston 
Henry  A.  Wells       . 
William  Broughloii 
Ralph  Summer* 
Henry  Johnson 
R.  Feriruson  &  J.  Clark 
Henry  Donges   . 
Jonathan  P.  Ostrander 
Josiah  Warren 
Joshua  Norton,  Jr.  . 
John  Simpson   . 
Harvey  H.  May 

H.  Kellogg,  assignee  of  J.  Kellogg 
Daniel  R.  Allen 
William  P.  Marston 
William  Y.  Singleton 
Michael  Collins 

Joel  W.  Andrews 


assignees 


John  M.  May 
John  Street 
ElUha  8.  Snyder 
Allen  Judd 
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'2\  FMten{iifBforbed«tetde  J.  Hatlet  &  G.  De?itt 

2-2.  Midline  for  making  haroetB  Sdmoel  Wilson 

23.  Sbavinir  and  jointing  staTes  for  barrels,  &e.  John  H.  Lester 


24   Railroad  switehes 

25.  Cleaning  wheat,  &c. 

26.  Applying  water  to  water  wkeeia  . 

27.  Pickers  for  looms  . 

2S.  Farnaoe  for  smeltins  iron 

29.  Hot-air  back  for  oookiog  ranges 

'X).  Water  wheel*. 

'U.  Cure  of  spinal  diseases 

')2.  Sugar  pans  for  evaporating 

33.  Cooking  stoves 

34.  Moulding  and  preesng  bricks 
.')5.  Improvement  in  stoves 

36.  Andirons  for  fireplaces.  . 

37.  Smut  machine 

38.  Milking  wrought  nails    . 

39.  Do.     iron  directly  from  the  ere 

40.  Feeding  furnaces  for  sroeltmg 

41.  Improvement  in  Steves 

42.  Propelling  boats 

43.  Improvemenu  in  locomotive  engines  . 

44.  Auger  for  boring  the  earth 

45.  Hot-air  furnaces 

46.  Forge  bellows  . 

47.  Reaming  the  bands  of  brass  faucets    . 

48.  Excavatmg  ditches 

49.  Water  wheel 

«^.  Improvement  in  the  Jacqaard  frame 
•'31.  Registers  for  hot-air  furnaces 
*t(2.  Ditchiog  machine 

63,  Manufacture  of  iron  and  steel 

54   Steam  whistle  for  locomotives     • 

55.  Balance  valves  of  steam  engines 

56.  Improvement  in  stoves  . 

57.  Do.  the  plough  clevis 

58.  Rotary  steam  engines 
d9.  Furnaoe  for  steam  boilers 

HO.  Excavating  and  removing  sarlli    . 

61.  Cutting  threads  of  screws     . 
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CIVIL    ENGINEERING- 


Third  Annual  Report  of  the  South  Carolina  Railroad  Company. 

Gentlemen^ — The  Board  of  Directors  have  the  honor  of  presenting 
to  the  stockholders  their  third  annual  Report  of  the  operations  of  the 
South  Carolina  Railroad  Company,  for  the  year  ending  the  31st  of 
December,  1S46. 

The  gross  receipts  for  freight,  passengers,  and  mail  ser- 
vice, for  the  year  1845,  were  J5558,697'7l 

The  expenditures  for  same  period,  embracing  ordinary 
current  expenses,  additional  machinery,  improve- 
ments on  depot,  and  interest  on  foreign  and  domestic 
debt,  were        ...  3S9,l48-ia 

169,549-61 
Amount  of  dividends  paid,  147,900'00 

Balance  applied  to  improvement  of  property,       21,649*61 

From  the  above,  two  semi-annual  dividends  of  82  25  and  f  2,  mak- 
ing 04*25  on  each  share  was  declared,  being  within  a  fraction  of  5i 
per  cent,  on  the  par  value,  75  dollars,  of  the  road  stock,  and  leavings 
as  shewn,  821,649-61  applicable  to  the  objects  as  stated. 
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The  gross  receipts  from  all  sources  for  the  year  1846, 

were,  8589,081-25 

The  expenditures  for  same  period,  including  current  ex- 
penses, additional  machinery,  improvements  on  de- 
pot, interest  account,  paving  Meeting  street,  and 
damages,  were  -  -  418,171-17 


170,910-35 
Amount  of  dividends  paid,         -  -  140,725*50 


Balance  applied  to  improvements  of  property  and 

reduction  of  indebtedness,  $  30,184-85 

The  two  semi-annual  dividends  were,  for  the  first  half  year,  01*50, 
and  the  last  JI2-50,  mailing  $4  on  each  share,  and  equivalent  to  5i 
per  cent,  on  par  value  of  stock,  and  leaving,  as  exhibited,  jl30,184-85 
applicable  to  improvements.  The  large  amount  under  the  general 
head  of  expenditures  for  the  year  1846,  as  compared  with  those  of 
the  previous  years  of  1844  and  1845,  may  be  explained  by  an  appro- 
priation for  the  improvement  of  Meeting  street,  and  for  damages: 
particularly  in  the  loss,  from  fire,  (supposed  to  be  the  act  of  an  incen- 
diary,) of  a  large  amount  of  cotton,  while  in  the  cars  on  the  track  at 
Aiken,  ready  for  departure  by  the  downward  train  the  next  morning. 
If  these  amounts  ^as  in  the  Auditor's  comparative  statement  of  ordi- 
nary expenses,  smce  the  consolidation  of  the  two  companies,)  be 
deducted,  we  have  for  the  legitimate  and  unavoidable  expenditures, 
under  all  the  various  heads  of  current,  materials,  property  and  interest 
account,  {^282,972-31  in  the  year  1844,  JS279,475-43  for  1845,  and 
|l300,672-22  for  1846— shewing,  as  compared  with  1844,  an  excess  of 
expenditure  of  |I17,699'91,  against  an  increased  receipt  of  {056,210*57; 
and,  as  compared  with  the  last  or  previous  year,  an  excess  of  jS21,- 
196-79  of  expenditure  against  {030,383-81  of  increased  receipts.  A 
considerable  portion  of  this  excess  of  expenditures  may  be  accounted 
lor  in  the  enhanced  cost  of  supplies;  in  the  large  amount  of  materials 
on  hand ;  (as  exhibited  in  the  schedule  from  the  roaster  of  the  work- 
shops;) in  preparation  for  the  construction  of  an  additional  number  of 
cars ;  and  in  the  increased  expense  necessary  to  preserve  the  track  of 
the  Hamburg  road  from  the  injuries  inflicted  by  the  heavy  locomotives, 
and  the  higher  speed  of  the  passenger  trains.  The  relative  proportion 
likewise  between  the  receipts  and  expenditures  this  year,  were  greatly 
disturbed  by  the  low  rate  (with  a  view  of  relieving  the  suffering 
planters  of  the  interior)  at  which  the  Company  undertook  to  transport 
grains. 

Upwards  of  250,000  bushels  of  corn  alone,  the  last  season,  were 
transported  to  Columbia,  Hamburg,  and  intermediate  stations ;  and  at 
the  moderate  rate  of  freight  charged,  a  portion  of  it  free^  it  is  appa- 
rent that  much  the  largest  moiety  of  ihe  amount  was  made  chargeable 
in  the  columns  of  expenses,  while  a  very  small  balance  was  carried  to 
the  credit  side  of  receipts.  The  receipts  of  the  first  half  year  of  1846, 
which  were  greatly  affected  by  the  reduced  crop  of  1845,  had  like- 
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wise  an  influence  in  distnrbing  the  relative  proportions  between  re- 
ceipts and  expenditures,  for,  by  reference  to  the  Auditor's  accounts, 
it  will  be  seen  that  of  the  amount,  9589,081*52,  received  for  the  year 
1846,  but  21251,741*36  were  taken  in  the  first  half  year,  while  the  last 
half  year,  the  receipts  were  swollen  to  0^37,340*16;  and  under  such  a 
pressure  on  our  locomotives,  cars,  and  available  force,  as  unavoidably 
to  involve  greater  expense  from  the  necessity  of  loading  cars  and 
running  the  trains  at  night. 

The  report  of  the  Auditor,  with  the  accompanying  tabular  state- 
ments, numbered  from  1  to  7,  exhibits,  in  a  clear  view,  the  state  and 
condition  of  the  property  and  finances  of  the  Company,  with  its  lia- 
bilities, assets,  &c.,  for  the  year  1846;-and  of  the  monies  received  and 
expended  on  account  of  the  stock,  and  on  the  construction  of  the 
Camden  Branch  Road.  The  tabular  statements,  Nos.  4,  5,  and  7, 
exhibit  the  number  of  passengers  fonveyed  on  the  road,  the  amount 
of  freight,  separating  that  which  goes  into,  from  that  which  comes 
from  the  interior,  the  number  of  bales  of  cotton  received  at  each  sta« 
tion,  the  number  of  packages  and  pieces  of  merchandize  forwarded 
by  railroad  into  the  interior,  and  the  amount  of  articles  received  by 
railroad  for  transmission  to  other  places,  with  a  con^parative  state- 
ment, in  table  No.  7,  of  the  income  of  the  road  for  the  last  three  years, 
(commencing  with  the  consolidation,}  from  all  sources,  exhibiting  the 
average  number  of  locomotives  in  active  service,  their  arrivals  and 
departures,  with  the  number  of  miles  run.  Appended  to  these  docu- 
ments, is  a  statement  for  the  last  three  months  of  the  year, commencing 
with  the  more  recent  extension  of  the  lines  of  railroads  to  the  west; 
from  our  agent  in  Hamburg,  of  the  number  of  packages  of  merchan- 
dize, with  the  value  of  the  freight  thereon,  forwarded  to  the  different 
stations  beyond  Atlanta  in  Georgia,  where  the  trade  with  North  Ala-* 
bama,  the  Coosa  District,  and  Eastern  Tennessee  may  be  said  to 
commence,  with  an  exhibit  of  the  returns  of  the  same  in  cottons,  grains, 
western  productions,  and  domestics.  From  these  beginnings  of  a  trade 
just  emerging  from  the  western  horizon,  the  extent  of  which  in  the 
future  cannot  be  estimated,  and  must  greatly  exceed  even  the  specu- 
lations of  the  most  sanguine — the  stockholders  will  be  the  better  judge 
of  the  facilities,  which  it  is  for  the  interest  of  this  Company  to  con- 
tinue to  afford.  In  connecting  the  forwarding  with  the  other  obliga- 
tions of  common  carriers,  your  direction  have  been  influenced,  not 
merely  by  the  example  and  practice  of  other  companies  competing 
for  the  same  business,  but  with  a  view  of  so  cheapening  and  of  so  per- 
fecting the  means  of  transportation  as  to  bring  not  only  contiguous 
points,  but  even  those  the  most  remote,  in  certain  and  intimate  com- 
munication with  each  other,  thus  augmenting  the  transportation  on 
the  road  as  the  ranges  and  circles  of  commercial  intercourse  were  ex- 
tended, diverting  to,  and  through  Charleston,  merchandize  and  pro- 
duce which  hitherto  sought  the  markets  of  consumption  by  other 
channels;  and  into  which  they  would  still  continue  to  flow,  if  equal 
and  greater  facilities  were  not  afforded  by  what  is  now  known  and 
designated  as  the  Carolina  and  Georgia  route  to  the  West*  The  policy 
pursued  has  not  been  without  its  favorable  results  on  the  transactions 
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on  the  road.  As  this  matter,  however,  was  referred  to  a  committee 
to  report  on,  your  Board  do  not  consider  any  further  remarks  neces- 
sary beyond  the  presenting  on  this  occasion,  statements  and  facts  for 
the  determination  of  the  maturer  judgment  of  the  stockholders. 

The'report  of  the  Superintendent  of  the  road,  Mr,  Lithgoe,  is  not 
as  favorable  as  your  direction  could  have  desired.  His  statements, 
which  have  been  confirmed  by  the  inspections  of  the  President,  are : 
That  the  track,  from  the  very  light  iron  rail  in  use  on  the  Hamburg 
portion  of  the  road,  is  beginning  to  suffer  from  the  heavy  freight  trains 
and  locomotives  which  the  increased  business  has  now  rendered  in- 
dispensable. The  greater  number  of  passengers  in  the  daily  trains, 
and  the  higher  speed  exacted  under  contract  for  mail  service,  and  to 
meet  the  competition  of  other  traveled  routes,  have  likewise  conspired 
to  produce  similar  injurious  effects.  The  iron  rail  is  wearing  daily, 
and  fn  some  instances  has  become  so  thin,  (though  of  the  flanch  form,) 
as  to  be  very  little  superior  to  the  common  flat  bar,  which  the  South 
Carolina  Canal  and  Railroad  Company  found  necessary,  at  a  former 
period,  to  remove.  This  subject,  in  part,  was  brought  to  the  notice 
of  the  stockholders  in  the  last  annual  report,  and  the  recommenda- 
tion of  importing  a  certain  amount  of  new  rails  annually,  to  be  sub- 
stituted for  those  which  were  impaired,  met  with  your  concurrence  ; 
— subsequent  experience,  however,  affording  more  time  for  examina- 
tion, and  which  accords  with  that  of  other  railroad  companies  in 
Europe  and  the  United  States,  who,  in  the  first  instance,  used  rails  of 
a  moderate  weight  on  their  tracks,  with  the  views  communicated  by 
Mr.  Lithgoe,  (under  whose  daily  inspection  is  brought  the  effects  of 
heavy  weights  in  rapid  motion  on  a  light  superstructure,)  would  favor 
the  policy  of  preparing,  at  an  early  date,  for  the  gradual  substitution 
of  five  or  ten  miles  annually  of  a  heavier — for  the  flanch  rail  now  in 
use,  to  the  extent,  at  least,  of  the  main  trunk  of  road  from  Branch- 
ville.  This  trunk,  62  miles  in  extent,  now  sustains  the  business  of 
both  the  branches  to  Columbia  and  Hamburg,  and  will  soon  have 
added  that  of  the  Camden  and  other  roads  now  projected,  with  the 
view  of  a  connexion  with  the  South  Carolina.  Promptness  of  execu- 
tion, certainty,  and  security  are  the  strong  recommendations  of  rail* 
ways,  and  if  they  are  not  so  cotistructed  as  to  ensure  these  require- 
ments by  the  public,  the  transportation  on  them  will  diminish,  or  be 
executed  without  satisfaction,  with  frequent  interruptions,  and  at  great 
hazard.  The  stockholders  of  the  Baltimore  and  Ohio  Company,  the 
road  of  which  was  constructed,  on  the  lower  section  from  Harper's 
Ferry,  with  a  light  flat  bar,  have  commenced  the  substitution  of  an 
iron  rail  of  a  heavier  and  more  serviceable  weight ;  and  the  able  re- 
port of  its  Engineer,  accompanied  with  valuable  statements  and  cal- 
culations of  the  injury  inflicted  on  iron  rails,  according  to  the  velocity 
and  amount  of  tonnage  transported  periodically  over  them,  demon- 
strates that  in  the  greater  annual  expense  of  maintaining  a  track 
with  a  light  rail,  the  Company ,  in  the  course  oftimCfUrillbe  amply 
remunerated/or  the  larger  capital,  which,  in  the  first  instance,  a 
rail  of  heavier  weight  will  involve.  The  experience  on  that  road, 
which,  in  all  its  operations,  is  more  assimilated  to  those  of  the  South 
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Carolina  than  any  more  to  the  north  of  it,but  made  more  apparent  from 
the  heavier  amount  of  tonnage  transported  than  the  South  Carolina  has 
as  yet  attained,  has  been  amply  confirmed  by  the  report  of  Mr.  Lithgoe, 
White  the  maintenance  of  way  on  the  Columbia  Road,  constructed 
on  cross-ties,  and  with  a  T  rail  of  57  pounds  to  the  yard,  (though 
the  timber  of  a  considerable  portion  of  the  lower  section  had  to  be  re- 
moved,} does  not  exceed  160  dollars  to  the  mile — that  on  the  Ham* 
burg  Road  has  amounted  to  351  dollars — and  even  at  this  cost  the 
superstructure,  in  many  places,  has  with  great  difficulty  been  preserv- 
ed in  the  condition  that  the  interests  of  the  Company  prescribes.  "The 
present  iron,''  says  the  Superintendent,  <<  imbeds  itself  in  the  timber, 
so  much  so,  that  the  timber  has  to  be  removed  more  from  this  cause 
than  from  decay.  I  am  of  the  decided  opinion  that  the  timber  in 
which  the  iron  lays,  on  an  average,  will  not  last  longer  than  three 
years.  If  this  be  the  result,  is  it  not  a  matter  for  consideration  whe- 
ther it  would  not  be  better  at  once  to  adopt  a  heavier  iron  ?''  While 
on  this  subject  of  defect  in  the  road,  and  of  the  remedy  necessary,  is 
brought  to  the  attention  of  the  stockholders,  it  is  with  some  satisfac* 
tion  that  the  Board  have  to  charge  the  injury  sustained  and  com- 
plained of  to  an  increased  and  continually  increasing  business,  wbich^ 
in  requiring  a  superstructure  equal  in  strength  to  the  tonnage  daily 
exerting  its  weight  and  power  on  it,  furnishes,  in  the  increased  profits 
of  transportation,,  the  adequate  means  to  renew  the  road,  in  sections, 
gradually  as  proposed. 

The  enhanced  expense  in  the  maintenance  of  way,  of  a  superstruc- 
ture too  light  and  too  fragile  for  the  weight  and  velocity  of  the  ma- 
chines it  has  to  resist,  forms  but  a  small  portion  of  the  injuries  other- 
wise sustained,  in  all  the  varied  operations  of  the  road.  If  the  track  is 
weak  and  defective,  and  subjected  to  repeated  dislocations,  accidents 
accumulate;  delays  in  the  arrival  of  trains,  involving  loss  of  time,  be- 
come more  frequent;  damages  and  forfeitures  are  oftener  incurred;  and 
the  injury  to  machinery  in  locomotives  of  a  delicate  texture  and  easily 
deranged  becomes  incalculable.  In  a  heavy  superstructure,  therefore, 
and  a  firm,  unyielding  road-bed,  is  reliance  alone  to  be  had  for  a 
perfect  railway;  adapted  to  any  emergency,  and  equal  to  any  power 
or  velocity  which  it  may  be  desirable  to  apply  on  it.  This  subject, 
therefore,  is  submitted  to  the  serious  consideration  of  the  stockholders, 
that  they  may  either,  by  a  committee  reared  for  this  special  purpose, 
examine  into,  and  devise  the  means  necessary  to  remedy  the  approach- 
ing difficulties,  in  the  defect  of  road  anticipated,  or  devolve  on  our 
successors  in  office  ample  power  to  act  in  the  premises  as  the  interests 
of  the  Company  may  recommend.  The  procuring  the  labor  necessary 
and  required  on  the  different  sections  of  road,  by  hiring  at  fair  rates, 
is  another  difficulty  presenting  itself.  «  After  hands,"  says  the  Su- 
perintendent, "for  many  years  in  the  Company's  service,  have  acquired 
the  knowledge  and  skill  necessary  to  make  them  valuable,  the  Com- 
pany are  either,  compelled  to  submit  to  higher  rates  of  wages  imposed, 
or  to  pass  others,  at  a  lower  rate  of  compensation,  through  the  same 
apprenticeship,  with  all  the  hazards  of  another  strike,  in  their  turn, 
by  the  owners,"    This  difficulty  involves  the  advantages  of  the  policy 
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of  owning  by  purchase,  the  labor  necessary  for  service  on  the  road, 
or  to  continue  to  be  exposed  to  all  the  hazards  of  hiring  under  the 
present  system,  and  the  chances  of  being  raised  upon  in  times  of  emer- 
gency. Mr.  Lithgoe  reports  that  ten  women  and  seventy-five  young 
men  may  be  advantageously  and  profitably  employed  in  the  place  of 
many  of  those  now  hired ;  the  wages  paid  for  whom  would  be  a  high 
remuneration  to  the  Company  for  the  capital  so  invested.  All  of 
which  views  are  respectfully  submitted  to  the  consideration  of  the 
stockholders. 

The  report  of  the  master  ot  the  workshops,  and  of  the  agent  of  trans 
portation,  exhibits  the  state  and  condition  of  the  property  in  machinery, 
the  number  of  cars  on  hand,  the  number  of  locomotives  in  service  and 
their  present  value,  the  number  of  those  disabled  but  susceptible  of 
repair,  and  the  number  which,  from  age  and  hard  usage,  are  unfit  for 
renewal,  though  portions  of  their  parts  may  be  worked  up  in  otlier 
machinery — ^and  the  additional  number  of  both  cars  and  locomotives 
which  will  be  necessary  to  meet  the  pressing  demands  of  a  constantly 
increasing  business  to  the  satisfaction  of  the  community  to  be  accom- 
modated. This  report  is  very  satisfactory  as  to  the  service  which  has 
been  rendered  the  last  year  by  the  Company's  locomotives,  the  num- 
ber of  miles  performed,  and  the  proportional  number  of  engines,  com- 
pared with  the  entire  number  owned  by  the  Company,  which  have 
been  kept  in  repair  and  on  active  duty.  It  is  believed  that  the  per- 
formance, for  the  last  six  months  of  the  year,  with  this  limited  power, 
will  bear  a  favorable  comparison  with  the  like  number  and  class  of 
locomotives  on  any  other  road.  With  this  report  is  a  statement  of  the 
work  performed  at  the  smith  shop,  foundry,  and  car  factory.  These 
statements  go  far  to  recommend  the  policy  of  a  large  addition  to  both 
the  Company's  car  and  locomotive  power.  It  is  true  economy  never 
to  press  too  severely  upon  machinery  so  easily  deranged  as  that  on  a 
locomotive,  and  always  to  be  so  amply  supplied.  No  locomotive, 
after  performing  a  trip  exceeding  260  miles  in  extent,  should  resume 
her  position  on  the  track  before  a  thorough  examination,  and  reported 
in  a  proper  condition,  by  the  master  of  the  workshops.  The  exigen- 
cies of  the  business  of  the  road,  compelling  the  extra  service  of  a  lo- 
comotive, when  disabled,  or  not  in  a  proper  condition,  is  always  per- 
formed at  a  cost  detrimental  to  the  best  interests  of  the  Company.  In 
England,  and  on  all  economically  managed  railroads,  it  is  considered 
advantageous  to  own  double  the  number  of  locomotives  which  the 
actual  business  of  the  road  may  require,  so  as  to  afford  time  tor  ex- 
amination and  reparation  of  all  on  their  return  trips,  and  to  be  pre- 
pared with  extras  for  every  emergency,  without  resorting  to  unprofita- 
ble expedients  to  meet  the  unexpected  demands  of  the  trade,  or  of  a 
community  for  accommodation.  Semper  Paratij  is  the  true  motto 
for  the  guidance  of  all  railroads,  and,  in  accordance  with  its  admoni- 
tions, your  present  directors  have  made  arrangements  for  such  an  in- 
crease of  motive  power,  passenger  and  burden  cars,  for  the  ensuing 
year,  as  will,  in  their  judgment,  meet  the  requirements  of  the  road; 
apd,with  the  experience  which  has  been  their  guide  in  this  case,  they 
recommend  the  execution  to  those  who  may  succeed  them  in  office. 
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The  report  of  the  engineer,  Mr.  McRae,  of  the  Camden  Bratich, 
shews'the  present  condition  and  progress  of  that  worlc,  notwithstand- 
ing a  suspension  of  operntions  the  last  spring  for  nearly  two  months, 
with  a  hope  that  the  citizens  of  Sumter  might  be  accommodated  by  a 
change  of  route  in  the  road  proposed ;  and  the  subsequent  summer 
and  winter  interpositions  of  successive  floods  in  the  Wateree  river,  the 
work  has  been  steadily  progressing,  and  a  hope  is  still  encouraged 
that,  with  the  powerful  aid  of  steam,  and  energetic  contractors,  the 
passage  of  the  Wateree  river  and  swamp  may  yet  be  accomplished  in 
time  to  enable  the  Company  to  press  forward,  with  all  practicable 
despatch,  during  the  summer  and  fall  months,  with  the  superstructure 
to  Camden.  A  large  portion  of  the  grading  along  the  entire  line  is 
already  completed;  the  whole  is  under  contract;  the  wooden  super- 
structure with  the  rails,  between  the  Congaree  and  Wateree,  arc  now 
in  progress.  Iron,  sufficient  for  the  completion  of  that  section  has  ar- 
rived, and  if  the  floods  of  the  Wateree  do  not  interpose  any  further 
obstacles  than  those  which  have  already  been  encountered,  the  engi- 
neers feel  confident  that  all  the  objects,  as  to  time,  in  completing  the 
road,  will  yet  be  realized.  But  the  best  devised  plans,  and  the  most 
powerful  of  human  efi'orts  have,  at  times,  to  yield  to  elements  which 
are  not  to  be  controlled,  and  often  too  powerful  successfully  to  resist. 

Your  Board  of  Directors,  with  much  satisfaction,  congratulate  the 
stockholders  on  the  beneficial  results  of  that  liberat  policy  early  adopted 
on  their  part,  of  extending  countenance  and  credit  to  all  sister  roads, 
having  for  common  objects  the  bringing  the  western  portions  of  our 
Union  in  more  intimate  social  and  commercial  relations  with  those  of 
the  south.  The  roads  in  Georgia  and  Alabama  are  rapidly  and  suc- 
cessfully progressing — many  of  them  finished — new  roads,  penetrating 
more  remote,  and  hitherto  inaccessible  sections  in  those  and  the  adja- 
cent States  of  Mississippi  and  Tennessee,  projected;  and  companies 
in  progress  of  organization  for  immediate  and  successful  action.  The 
road  from  Chatanooga  to  Nashville  is  no  longer  a  problem,  and  we 
have  every  assurance  of  the  most  energetic  efforts  to  commence  and 
push  it  rapidly  to  completion.  The  Hiwasse  railroad,  opening  a  com- 
munication to  Enoxville  and  the  interior  of  eastern  Tennessee,  has 
been  revived,  and  will  receive  a  new  impulse  on  the  completion  of 
the  Western  and  Atlantic  to  Cross  Plains,  now  only  awaiting  the  daily 
expected  arrival  of  the  iron  to  finish  it.  The  interior  of  Alabama  is 
looking  with  deep  interest  to  a  railroad  communication  between  the 
Georgia  and  Tuscaloosa,  by  the  Rome  branch  and  Valley  of  the  Coosa. 
Superadded  to  these,  charters  have  been  granted  by  both  of  the  legis- 
latures of  North  and  South  Carolina,  and  our  people  are  everywhere 
awakening  to  the  importance  of  rendering  niore  intimate  and  binding, 
by  railroads,  the  city  of  Charleston  with  the  interior  districts  of  our 
own  and  more  northern  sister. 

The  most  gratifying  symptom,  however,  in  all  these  movements,  is 
the  enlightened  spirit  by  which  the  projectors  seem  now  to  be  in- 
fluenced— repudiating  all  idea  of  monopoly,  rivalry,  and  competition. 
We  have  witnessed  with  gratification,  in  a  recent  convention  at  Ma- 
con^ indications  of  a  desire  for  that  concert  and  union,  in  all  these  en- 
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lerprizes,  by  which  our  Southern  railroads  are  to  be  considered  not 
exchisively  Stat©  works,  but  as  a  part  of  a  common  system  ;  the  veins 
and  arteries  of  a  great  commercial  body,  animating  in  the  reciprocal 
circulations  of  its  trade,  the  whole,  and  paralyzing,  by  impediments, 
or  restrictions,  no  portion.  We  cordially  respond  to  views  so  en- 
lightened, and  so  well  calculated,  at  this  time,  to  stimulate  and  bring 
in  closer  communion  interests  having  the  common  object  of  prosperity 
to  all.  Respectfully  submitted, 

James  Gadsden,  President. 
Charleston,  S.  C,  Fed.  9, 1847. 
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Geniral  Statement  of  Receipts  and  Expenditures  for  the  year  1846. 

Gross  receipts  from  all  sources  ia  first  half  year,  1 25 1,74 1-36 

Ordinary  cuirent  expenses  for  same  time,  193..592-2L 

Nett  profit  for  the  first  half  year,  58,149*15 

Gross  receipts  from  all  sources  for  the 

second  half  year,  8  337,340- 16 

Ordinary  current  expenses  for  same  time,    224,578-96 

Nett  profit  for  second  half  year       1 1 1 2,761  -20 

Nett  profit  for  the  year  1846.  ^ $  170,91035 

From  the  netl  profit  two  dividends  have  been  declared,  making  I       |^q  725-50 
the  averag^e  per  cent,  on  the  joint  dividend  5)  pi*  ct.  on  par  value,  y  ' 

Leaving  a  nett  balance,  accounted  for  as  follows,  of  1 30,184*85 

Reduction  of  balance  of  indebtedness  in  the  year,  $5,946-15 

Reduction  of  amount  to  debit  of  improvement  of  depots 
and  property,  including  one  locomotive,  and  charged 
to  income  account  in  last  six  months,    $  1 1 ,332*78 
Paid  for  improvement  of  depots  and  of 
property,  including  one  locomotive,  in 
first  six  months,  9,634*49 

20,967*27 

Paid  for  lands,  2,961*43 

Paid  on  account  construction  of  Columbia  Branch,  310*00 

30,184-85 

Gross  receipts  from  all  sources  for  the  year,    .  .  589,081-52 

Paid  ordinary  current  expenses  for  the  year,  .  418,171-17 

Nett  profit  for  the  year,  .  170,910*35 

Deduct  two  dividends,     .  .  140,72550 

Leaves  a  balance',  accounted  for  as  above,  of  .  $30,184*85 

Interest  on  sterling  bonds  for  the  year,  and  included  in  the  above  amount  of  ordi- 
nary expenses,  ($418,17117,)  $  108,530-05 

Thomas  WaiTino,  Auditor. 


The  Helder,  or  Great  North  Holland  Canal. 

At  a  meeting  of  the  Institution  of  Civil  Engineers,  Feb.  28,  a  sup- 
plement to  the  papers  on  •<  the  Helder  or  Great  North  Holland  Canal," 
by  Mr.  G.  B.  W.  Jackson,  was  read.  It  contained  a  description  of  the 
harbor  and  works  at  Nieuwediep,  which  might  be  considered  as  le- 
gitimately connected  with  the  Helder  canal,  inasmuch  as  they  were 
constructed  with  a  view  of  affording  shelter  to  vessels  of  war  and 
merchantmen  navigating  the  North  sea.  The  banks,  or  shoals, 
situated  at  the  mouth  of  the  Marsdiep  channel,  act  in  a  peculiar 
manner;  they  narrow  the  entrance,  resist  the  undue  influx  of  the 
tides,  thus  preventing  injury  to  the  coast  of  the  Zuyderzee ;  they 
oppose  difficulties  to  the  entrance  of  hostile  fleets,  as  the  navigable 
channels  run  within  range  of  the  protecting  forts;  and  they  assist  in 
maintaining  the  velocity  of  the  currents  which  keep  the  channels  at 
their  usual  depth.  On  the  coast  of  Holland,  the  ebb-tide  continues  to 
pass  off  along  the  Noorder-gat  a  full  hour  and  a  half  after  the  tide  has 
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commenced  flowing  up  along  the  Schulpen-gat ;  this  can  only  be 
accounted  for  by  supposing  that  the  tide  runs  up  from  the  south-west, 
and  enters  the  Schuipen-gat,  whilst  the  ebb  still  continues,  in  conse- 
queuce  of  the  draft  of  the  tide  northward  along  the  coast.  The  Schul- 
pen-gat  and  the  Landsdiep  may,  therefore,  be  termed  the  flood-chan- 
nels; whilst  the  Noorder-gat  may  be  considered  the  ebb-channel. 
Upon  these  spots,  whose  preservation  was  of  such  consequence  to  the 
country,  the  Dutch  have  lavished  their  best  care,  and  exercised  their 
ingenuity. 

The  shor^-works  consisted  chiefly  of  groynes,  composed  of  timber 
piles  and  fascines,  with  stone  covering.  The  average  length  was  two 
hundred  yards,  with  slopes  of  about  one  in  eight  or  ten.  In  conse- 
quence of  the  report  of  the  commission  appointed  in  1780,  the  engi- 
neers, Brunnings  and  Goudrai,  were  instructed  to  proceed  with  the 
formation  of  a  warping  bank  of  fascines^  7360  feet  long,  with  double 
planking  guard  to  accumulate  the  sand,  in  order  to  fill  up  the  inter- 
stices of  the  fascines,  and  thus  preserve  them  from  decay.  A  break- 
water, also,  1850  feet  in  length,  73  feet  wide,  at  three  feet  below  high 
water,  with  slopes  of  one  to  one.  This  was  also  formed  of  fascine 
beds,  weighted  with  2000  lbs.  of  stone,  and  4000  lbs.  of  tiles  upon 
every  superficial  area  of  144  square  feet.  The  upper  surface  was 
covered  with  matting,  and  made  convex,  the  centre  being  one  foot, 
and  the  sides  three  feet,  below  the  level  of  high  water.  Hurdling  was 
then  used,  and  the  whole  was  covered  with  blocks  of  stone  weighing 
from  1500  lbs.  to  1800  lbs.  each.  An  additional  length  of  2080  feet 
was  subsequently  built,  the  warping  bank  being  completed,  and  by 
means  of  these  works,  the  ebb-stream  was  increased  to  such  an  extent 
as  at  once  to  deepen  the  channel  eighteen  inches,  although  the  bed 
was  of  clay.  In  1783,  dredging  was  resorted  to,  and,  with  the  action 
of  the  stream,  a  depth  of  nineteen  feet  was  arrived  at.  The  whole 
length  of  the  proposed  harbor  was  then  dredged  to  a  depth  of  seven- 
teen feet  under  high  water  level.  Another  warping  bank  of  3675 
feet  in  length  was  then  constructed,  with  numerous  groynes  to  arrest 
the  sand,  and  preserve  the  coast.  A  quay-wall  and  jetty  were  then 
added ;  the  piles  composing  the  latter  were  covered  with  sheet-lead 
between  high  water  level  and  one  foot  below  the  ground,  in  order  to 
preserve  them  from  the  ravages  of  the  Teredo  Navalis,  which,  how- 
ever, it  is  the  popular  opinion,  may  be  also  prevented,  by  driving  the 
piles  through  fascines.  A  portion,  sixty  feet  in  length,  of  the  break- 
water was  torn  away  by  a  storm;  this  slip  was  filled  up  with  large 
stones,  but  they  were  ineflectual,  and  fascines  were  ultimately  had 
recourse  to  for  repairing  the  breach.  The  depth  of  the  channel  was 
thus  increased  to  nearly  thirty-five  feet,  so  that  frigates  could  pass 
with  safety.  In  1789,  one  hundred  and  fifty-one  vessels  were  lying 
there  at  anchor,  fourteen  of  which  were  men  of  war,  and  four  were 
East  Indiamen.  The  basin  is  1292  feet  long,  and  646  feet  wide,  with 
large  storehouses,  dock  buildings,  fortifications,  &c.,  of  the  most  solid 
description,  and  thoroughly  complete  for  a  naval  arsenal.  The  details 
of  every  part  of  the  works  were  given.  A  special  vole  of  thanks  was 
passed  to  Mr.  Jackson  for  the  paper. 
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Remarks. — An  interesting  discussion  ensued,  in  which  the  highest 
compUments  were  paid  to  the  author  for  the  paper  he  had  presented, 
and  the  manner  in  which  it  was  illustrated.  A  description  was  given 
of  Dymchurch  wall  which  defends  Romney  Marsh,  an  extent  of  24,- 
000  acres,  and  also  of  several  other  sea-defences  at  the  mouth  of  the 
Thames,  and  elsewhere,  in  which  fascines  were  extensively  used. 
The  Nene  embankments  were  also  described.  Specimens  were  shown 
of  the  Arundo  Artnaria^  a  coarse  grass,  whose  roots  extend  some- 
times to  a  length  of  upwards  of  thirty  feet,  and  which  is  eminently 
useful  in  securing  the  sand  of  the  coast  from  being  blown  or  washed 
away. 

Among  several  cases  of  the  failure  of  protecting-walls,  one  was  par- 
ticularly described  of  a  nearly  vertical  sea-wall,  whose  foundations 
were  sunk  down  full  five  feet  below  the  shingle  of  the  coast :  the  wall 
was  built  with  great  care,  and  with  first-rate  materials — it  was,  how- 
ever, exposed  to  the  action  of  a  heavy  sea  in  North  Wales.  During 
a  severe  storm,  the  waves  were  thrown  up  in  a  mass  full  forty  feet 
above  the  wail,  and  falling  from  that  height,  with  the  force  due  to  such 
a  distance  and  mass,  very  speedily  destroyed  the  whole  wall.  In 
quite  as  exposed  a  situation,  a  slope,  which  enabled  the  waves  to  ex- 
pend their  strength,  and  broke  them  up  into  foam,  did  not  suffer  at 
all.  Numerous  deductions  were  drawn  from  these  and  many  other 
instances,  all  unfavorable  to  the  theory  of  vertical  sea-walls,  which  it 
has  recently  become  fashionable  to  recommend  as  a  theoretically  even 
more  correct  form,  in  opposition  to  the  well  tried  plan  of  eminent  civil 
engineers,  who  have  almost  universally  adopted  slopes  for  resisting 
the  action  of  the  sea. 

March  2. — This  evening  the  discussion  upon  Mr.  Jackson's  paper 
was  renewed. 

The  comparative  advantages  and  disadvantages  of  vertical  and 
sloping  sea-walls  were  discussed,  and  instances  were  given  of  the  ef- 
fect of  seas  upon  the  former  when  walls  of  a  certain  batter  or  curved 
face,  surmounted  by  an  overhanging  coping  of  such  an  extent  as  to 
deflect  the  curling  wave  outwards,  and  throw  it  back  upon  itself  ra- 
ther than  allow  it  to  fall  bodily  inwards,  as  in  the  case  of  the  Pen- 
maenmawr  wall  mentioned  at  the  last  meeting.  The  manner  in 
which  the  waves  were  driven  up  long  slopes,  acquiring  force  as  they 
traveled  along,  was  contrasted  with  this.  On'the  other  hand,  the  ac- 
tion of  the  various  kinds  of  waves  was  shown  upon  sections  of  the 
beach  at  Madras,  where  the  surface  was  so  notoriously  bad,  and  where 
it  appeared  that  by  the  clawing  off  of  the  waves  the  beach  was  washed 
away  into  natural  steps,  of  a  level  and  then  a  small  slope  of  45^  A 
breakwater  had  been  formed  off  that  beach,  by  throwing  in  loose 
masses  of  rock  forming  their  own  slope;  this,  when  carried  up  to 
within  ten  feet  of  the  water-level,  stood  well. 

In  Nootka  Sound,  the  same  effect  of  the  drawback  of  the  waves 
was  noticed.  Sections  of  the  Mole  of  Venice  were  shown.  That 
mole,  which  is  nearly  16  miles  in  extent,  had  a  section  of  a  sloped 
foreshore  with  a  nearly  vertical  wall,  then  a  slope  at  another  angle, 
and  above  high  water  mark  another  nearly  vertical  wall.     When  the 
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seas  rolled  in  upon  the  mole,  they  partially  curled  over  against  the 
first  wall,  and  were  projected  with  augmented  force  against  the  upper 
one.  The  consequence  was,  that  the  mole  was  partially  destroyed, 
and  in  the  repairs,  which  had  been  executing  for  some  time,  it  had 
been  reduced  to  one  uniform  sloped  face,  at  an  angle  of  about  15^. 
The  destruction  of  the  nearly  vertical  walls  of  Portpatrick  was  also 
noticed.  Those  walls,  although  constructed  of  the  finest  Anglesea 
limestone,  well  dressed,  dove-tailed,  and  tied  down  vertically  and 
horizontally  by  iron  chain-bonds,  were  completely  overthrown ;  and, 
until  thethickuess  of  the  wall  was  increased  to  80  feet  of  solid  mate- 
rial, it  could  not  be  made  to  stand.  The  situation  was  extremely  ex- 
posed, and  the  sea  frequently  sprung  50  feet  above  the  top  of  the 
light-house,  which  was  itself  60  feet  above  the  level  of  high  water  of 
spring  tides.  The  causes  of  the  peculiar  action  of  the  draw-back  of 
the  waves,  as  exemplified  by  the  removed  shingle  from  the  beach 
when  the  wind  was  on  shore,  and  its  accumulation  when  the  wind 
blew  off  the  shore,  were  also  discussed ;  and  it  appeared  to  be  the  re- 
ceived opinion  that,  in  these  cases,  the  upper  part  of  the  waves  being 
acted  upon  by  the  wind,  a  peculiar  rolling  motion  in  a  counter  direc-* 
tion  was  imparted  to  the  lower  wave,  which  acted  upon  the  shingle 
in  the  manner  alluded  to.  This  action  appeared,  however,  only  to 
extend  to  a  depth  of  about  nine  feet,  which,  it  seemed  to  be  agreed, 
was  the  ultimate  depth  of  detrimental  action  of  all  waves.  The  forts 
of  Boulogne  were  given  as  further  examples  of  the  reflection  of  waves 
from  nearly  vertical  walls;  but  it  was  shown  that  the  darting  over  of 
the  waves  there,  was  caused  by  their  falling  within  the  re-entrant 
angles  of  the  fortification. 

The  effect  of  advanced  groynes  in  protecting  sea-walls  was  exem- 
plified by  the  concrete  walls  at  Brighton  and  Dover,  which  were  ex* 
tended  merely  for  retaining  walls ;  and  such  was  the  effect  of  the 
groynes,  that,  since  they  had  been  put  down,  the  shingle  had  accumu- 
lated to  such  an  extent,  that  the  sea  did  not  approach  iiijuriously  ta 
within  100  feet  of  the  base.  Our  limits  will  not  permit  a  greater  de- 
tail of  this  interesting  discussion,  which  will,  however,  appear  entire 
in  the  proceedings  of  the  Institution.  Civ.  Eng.  &  Arch.  Jour. 


On  the  practical  forms  of  Engineering  Works  exposed  to  the  action 
of  the  Waves  of  the  Sea^  and  on  the  advantages  and  disadvantages 
of  certain  forms  of  construction  for  Breakwaters  and  Sea  Walls. 
By  Mr.  John  Scott  Russell. 

[Read  at  the  Institute  of  Civil  Engineers,  March  9tb,  1847.] 

Although  agreeing,  as  a  general  proposition,  with  the  truth  of  the 
observation,  that  it  was  impossible  to  lay  down  any  one  undeviating 
rule  for  a  form  of  sea  wall  which  should  suit  all  cases,— the  author 
had,  from  long  and  careful  experiment,  and  examination  of  various 
localities,endeavored  to  classify  certain  forms  of  artificial  constructions,, 
and  to  adapt  them  to  certain  cases,  having  reference  in  each  case,  to 
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the  action  of  the  waves  to  which  they  were  to  be  exposed.  His  first 
process  was  to  examine  the  action  and  character  of  the  several  kinds 
of  waves,  deducing,  as  a  given  axiom,  that, — Firsts  The  common 
form  of  waves  is  cycloidal.  Second,  The  motion  of  the  waves  in  a 
disturbed  state  is  circular,  and  in  a  vertical  plane.  Third,  The  water 
near  the  top  of  a  wave  moves  the  same  way  as  the  wave  itself. 
Fourth,  The  water  in  the  hollow  between  the  waves  is  receding. 
Fifth,  The  power  of  a  wave  is  exactly  in  proportion  to  the  height  of 
its  crest  above  the  hollow  between  the  waves.  Sixth,  The  greatest 
power  a  wave  can  exert  is  at  the  moment  of  the  crest  breaking  over 
into  the  hollow.  Seventh,  Waves  in  the  British  seas  have  rarely 
been  seen  of  a  greater  height,  than  27  feet  above,  the  hollow,  and  32 
feet  may  be  taken  as  their  greatest  unbroken  height ;  those  of  the 
Atlantic  being  stated  to  range  higher.  Eighth,  Waves  have  never 
been  seen  of  the  full  depth  of  the  water  forming  them,  hence  it  is  de- 
duced  that  the  greatest  force  waves  can  bo  exposed  to,  may  be  deter- 
mined by  the  depth  of  the  water  they  are  placed  in.  Ninth,  There 
are  two  or  more  classes  of  waves, — wind- waves,  short,  high,  and  su- 
perficial; and  storm-waves,  which  are  long,  low,  and  deep.  Tenth, 
The  depth  of  agitation  caused  by  a  wave  is  in  the  ratio  of  its  height 
and  length  conjointly.  Reasoning  upon  these  data,  the  paper  then 
proceeds  to  examine  two  classes  of  hydraulic  works.  First,  Those 
which  are  designed  to 'act  upon  the  waves;  and.  Second,  Those  whose 
structures  are  exposed  to  the  sea  without  any  design  of  controlling 
it,  but  only  to  guide  it  under  particular  circumstances. 

Of  the  first  class  are  sea  walls,  piers,  and  other  sea  defences  intended 
to  restrain  the  action  of  the  waves;  for  the  forms  of  which  a  number 
of  designs  were  given,  ranging  between  the  flat  slope,  with  a  fore- 
shore, and  the  vertical  wall.  Of  all  these,  the  preference  was  given 
to  a  wall  having  a  concave  or  cycloidal  curved  face,  to  carry  the  wave 
up  without  breaking;  overhanging  coping  curved  on  the  underside  to 
return  the  wave  upon  itself,  and  a  recessed  parapet  on  the  outside  to 
prevent  the  wave  from  being  thrown  inside.  For  breakwaters,  whose 
object  was  to  resist  the  waves  and  produce  still  water  within  side,  the 
best  mode,  under  all  circumstances  of  locality,  variety  of  materials, 
and  cost^  appeared  to  be  the  depositing  of  the  large  and  small  mate- 
rials, and  allowing  them  to  find  their  natural  slope  under  the  action 
of  the  waves. 

Of  the  second  class,  are  works  designed  to  direct  the  scour  at  low 
water,  but  which  are  quite  covered  at  high  water,  the  foundations  of 
light-houses,&c.,  the  object  being  to  oppose  the  least  possible  resistance 
to  the  waves,  and  to  suffer  the  lea^t  from  them.  Groynes,  embank- 
ments, and  other  works  intended  to  be  under  high  water,  also  coming 
under  this  class ;  the  best  form  id  the  parabola,  with  the  foot  curved 
outwards  on  each  side — the  apex  being  raised  or  lowered,  and  the 
base  proportioned  to  its  application.  This  form  being  extended  up- 
ward, approximates  to  that  of  the  Eddystone,  Bell-rock,  and  Skerry- 
vore  light-houses,  which  have  withstood  the  action  of  heavy  seas  so 
successfully. 

The  vertical  wall  was  condemned  for  many  satisfactory  reasons: 


Digitized  by  LjOOQ IC 


On  the  Isthmus  qf  Tehuantepec.  15 

the  cost  of  workmanship^  the  expensive  character  of  the  materials,  the 
liability  to  destruction  if  a  breach  be  made,  and  the  unsatisfactory  ac- 
tion, in  consequence  of  the  waves  making  a  clear  breach  over  them 
in  heavy  weather. 

In  the  discussion  that  ensued,  many  interesting  illustrations  were 
given  of  the  truth  of  these  positions,  derived  from  the  works  of  White- 
haven, those  on  the  South  Devon  Coast,  and  those  at  Hartlepool,  in 
which  latter  case  the  strong  red  marl,  dry  punned,  and  mingled  with 
small  stone,  and  foced  with  pitching,  bad  been  satisfactorily  employed, 
at  a  very  small  cost,  for  the  construction  of  piers.  ibid. 


7%tf  Isihmus  of  Tehuantepec. 

Extract  of  a  letter  from  the  Vice  PresideDt  of  the  United  States,  addressed  to  a  gen- 
tkman  of  the  city  of  Philadelpbia,  and  published  in  the  "  Spirit  of  the  Times"  of 
that  dif . 

To  abridge  the  tedious  and  dangerous  voyage  around  Cape  Horn, 
and  to  give  to  navigation  a  direct  and  safe  access  to  the  eastern  shores 
of  the  Pacific,  has  been  a  favorite  scheme  for  centuries  of  scientific  ex- 
ploration  and  of  mercantUe  hope.  For  a  long  time  its  practicability  at 
any  point  was  disputed.  The  best  inquiries  left  it  in  doubt.  Every 
narrow  portion  of  the  continent  of  America  has  undergone  examina- 
tion ;  has,  for  a  while,  been  regarded  with  preference,  and  has  again 
been  abandoned.  Difficulties  sprang  up  as  to  each,  and  a  comparison 
of  their  relative  advantages,  affected  more  or  less  by  the  desire  of  the 
respective  engineers  and  explorers  to  render  the  junction  of  the  two 
seas  specially  serviceable  to  their  own  countries,  excited  apprehensions 
as  to  all.  Still  I  am  abundantly  satisfied  that  the  project  is  not  only 
practicable,  but  practicable  under  the  joint  auspices  of  the  United 
States  and  Mexico,  at  a  moderate  cost,  and  within  a  short  time. 

Five  routes  for  crossing  have  attracted  special  notice.  1.  By  the 
isthmus  of  Panama.  2.  By  the  isthmus  of  Darien.  3.  By  the  lake  of 
Nicaragua.  4.  By  the  river  Atrato,  from  the  gulf  of  Darien,  running 
south  through  Choco,  in  New  Grenada,  until  it  nearly  meets  the  San 
Juan,  which  empties  itself  into  the  Pacific  at  the  port  of  Charambiro. 
And  5.  By  the  isthmus  of  Tehuantepec.  Of  these  routes  it  may  in  ge- 
neral be  said  that  the  one  across  the  isthmus  of  Panama  and  the  one 
by  the  lake  of  Nicaragua  have  been  heretofore  best  explored  and  most 
approved.  In  1805,  Baron  Humboldt,  who  enumerated  four  addi- 
tional routes,  was  discouraged  as  to  that  by  Panama,  because  ^'  no  mea- 
sure of  elevation^  and  no  levely  had  ever  yet  been  executed  in  that 
isthmus ;^^  and  from  all  the  information  he  could  procure,  it  appeared 
to  him  that  the  expectation  of  a  ship  channel  by  canal  across  that 
isthmus  **  ought  to  be  completely  abandoned.'*^  Since  that  period, 
however,  the  topography  of  the  region  has  been  carefully  and  closely 
investigated.  Steam  power  and  railways  have  become  adjunctive  ele- 
ments for  calculation  and  arrangement,  and  conclusions  much  more  fa- 
vorable, as  well  as  better  founded,  may  now  be  drawn.    In  1825,  a 
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well-reasoned  but  still  imperfect  judgment  in  favor  of  the  Panama 
route  was  published^  and  several  others  have  since  appeared ;  but  tfie 
last^and  far  the  most  impressive,  is  in  a  Parisian  pamphlet  purporting 
to  be  an  abstract  of  a  report  made  to  M.  Guizot,  the  Minister  of  Fo- 
reign Affairs,  by  Napoleon  Garreli,  engineer  in  chief,  attached  to  the 
Royal  Milling  Corps  in  1845,  and  to  ?et  out  a  "  Project  for  uniting  the 
Atlantic  and  Pacific  Oceans  by  a  Canal  across  the  Isthmus  of  Panama." 
In  1829,  G,  A.  Thompson,  a  diplomatic  agent  of  the  British  Govern- 
ment, published  his  "  Official  Visit  to  Guateniala;'*  and  he  therein  de- 
scribes the  route  by  the  lake  of  Nicaragua,  and  the  various  steps  which 
had  been  taken  (in  1825)  as  well  by  the  king  of  the  Netherlands  a&  by 
great  banking  houses  in  England,  with  the  legislative  sanction  and  aid 
of  the  local  government,  to  form  a  navigable  communication  between 
the  two  oceans  by  means  of  that  lake  and  the  river  San  Juan.  This 
mode  of  effecting  the  object  has  commended  itself,  after  critical  scruti- 
ny, to  many  others,  and  seems  to  be  somewhat  favored  by  P.  Camp- 
bell Scarlett,  a  British  traveler,  in  his  lively  work  on  ^  South  America 
and  the  Pacific,*'  printed  in  1838. 

You  cannot,  however,  be  benefited  by  my  considering  further  or 
minutely  the  facilities  or  difficulties  of  the  Panama  and  Nicaragua 
routes.  Whatever  may  be  the  superiority  of  their  advantages,  we  are 
not  in  such  a  relation  to  them  as  can  make  it  of  the  slightest  practical 
use  to  enter  elaborately  into  their  development.  Let  me  fix  your  at- 
tention exclusively  on  the  route  by  the  isthmus  of  Tehuantepec — a 
route  which,  if  practicable  on  almost  any  terms,  must  recommend  it- 
self over  all  others,  by  being,  as  it  were,  at  the  very  outlets  of  our  es- 
tuaries, or  on  our  commercial  threshold. 

This  route  runs  through  Mexican  territory.  It  commences  at  the 
mouth  of  a  river  called  the  Huasacuaico,  emptying  itself  into  the  south- 
ern section  of  the  Gulf  of  Mexico:  it  thence  takes  a  generally  southern 
and  western  direction  until  it  reaches  Tarifa,  at  which  town  a  canal  or 
rail-road  begins;  and  the  route  with  it  continues  in  the  same  course  to 
western  lakes,  which  then  furnish  a  direct  highway  to  the  river,  the 
city,  and  the  gulf  of  Tehuantepec  on  the  Pacific.  The  topography  of 
this  isthmus  has  been  investigated  with  some  care;  it  might,  indeed,  be 
imwise  to  begin  practical  operations  without  afresh  and  thorough  sur- 
vey, but  enough  is  known  to  render  it  quite  certain  that  the  commu- 
nication can  be  opened  without  unreasonable  expenditure  of  labor  or 
money. 

The  width  of  the  isthmus,  from  the  mouth  of  the  Huasacuaico  on 
the  Mexican  gulf  to  the  shores  of  the  Pacific  at  Tehuantepec,  is  about 
one  hundred  and  thirty-five  miles.  The  central  mountainous  chain, 
which,  conformably  to  its  relative  position  throughout  both  Americas, 
is  much  nearer  to  the  Pacific  than  to  the  Atlantic  ocean,  exhibits  here 
a  depression  which  continues  from  Santa  Maria  Patapa  to  Miguel  de 
Chimalapa.  For  a  distance  of  about  twenty-five  miles,  a  summit-level 
or  plain  is  formed,  whose  streams  flow  north,  and  whose  boundaries 
at  the  south  and  south-east  are  a  chain  of  small  hills  called  the  Cerros 
(highlands)  of  Masalma  and  of  Espinosa,  which  separate  the  waters 
flowing  north  from  those  flowing  south,  and  between  which,  here  and 
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there,  are  passages,  such  as  the  Portillo  (gate)  of  Chivola,  and  the  Por- 
tillo  of  Tarifa.  Streams,  starting  from  this  space  of  depression  in  the 
great  mountainous  ridge,  and  running  northy  empty  themselves  in  the 
Huasacualco ;  those  running  south  empty  themselves  in  the  Chicapa, 
which,  in  turn,  discharges  itself  into  the  lakes  east  of  Tehuantepec; 
and  it  is  one  or  both  of  these  rivers — Huasacualco  and  Chicapa — which 
may  be  employed  in  effecting  the  transit  across  the  isthmus,  by  uniting 
them  either  by  a  canal,  a  railway,  or  a  good  macadamized  road. 

This  route  for  the  junction  was  pointed  out  by  Fernando  Cortez^ 
the  conqueror,  as  long  ago  as  the  year  1520.  Indeed  all  the  three 
principal  routes  to  which  we  have  referred — Panama,  Nicaragua,  and 
Tehuantepec — ^were  designated  by  Lopez  de  Gomarra  in  his  History  of 
the  Indies,  as  early  as  A.  D.  1551;  and  it  is  worthy  of  remark,  that 
these  three  routes  are  the  only  ones  which,  after  the  lapse  of  three 
centuries  and  many  explorations,  present  the  least  promise  for  the 
construction  of  &  ship  canal.   > 

For  more  than  two  centuries  the  hope  of  effecting  a  navigable  com- 
munication between  the  oceans  seems  to  have  been  wholly  abandoned. 
At  the  close  of  the  last  century,  however,  this  old  project  of  uniting  the 
Huasacualco  with  Tehuantepec,  in  Mexico,  revived;  and  Augustin 
Cramer,  after  making  some  researches  in  1774,  under  the  orders  of 
Viceroy  Bucareli,  proposed  to  carry  it  into  eflect  by  a  canal,  fed  from 
two  small  tributaries  of  the  Huasacualco.  More  recently,  the  general 
government  of  Mexico,  in  1825,  authorized  Greneral  Orbegozo  to  ex- 
plore this  route ;  but  that  officer,  misled  by  the  defect  of  the  only  ba- 
rometer he  had  with  him,  came  to  the  conclusion  that  the  construction 
of  a  canal  there  was  a  work  almost  impracticable,  and  restricted  himself 
to  recommending  a  good  road.  At  last,  in  1842,  Joseph  de  Oaray, 
leaving  obtained,  by  legislative  desire,  the  privilege  of  making  a  com- 
munication between  the  two  oceans  across  this  isthmus,  established  a 
board  of  commissioners  under  the  direction  of  an  engineer,  Gayetano 
Moro,  with  instructions  to  give  the  isthmus  a  thorough  scientific  ex- 
ploration. Moro  published  his  labors  and  their  results  in  1844;  and, 
as  the  infonnation  he  gives  is  certainly  the  latest  and  most  authentic^ 
it  may  be  agreeable  to  you  to  have  it  set  forth  briefly. 

The  village  of  Tarifa,  which  gives  its  name  to  the  plain  at  the  de- 
pression of  the  central  chain  of  mountains  to  which  we  have  referred, 
is  seated  about  TOO  feet  above  the  level  of  the  sea;  the  plain  itself  is 
somewhat  lower.  The  hills  which  bound  the  plain  on  the  south  and 
southeast,  and  divide  it  from  the  waters  flowing  south,  have  but  little 
elevation ;  and  a  cut  of  some  fifty  or  a  hundred  yards  in  length  would 
alone  be  suflicient  to  enable  some  of  the  streams  on  the  plain  to  run 
south  by  the  Portillo  of  Tarifa.  One  of  these  hills,  the  Del  Con- 
vento,  in  which  the  Rio  Monetza  takes  its  rise,  and  thence  flows  into 
the  Chicapa  at  San  Miguel,  stands  alone,  and  on  two  of  its  sides,  par- 
ticularly at  the  north,  are  clefts  so  sunken  that  a  cut  through  them 
would  be  a  work  of  extreme  ease.  The  direct  distance  between  Ta- 
rifisi  and  the  river  Bocabarra,  through  which  the  lakes  on  the  western 
mde  of  the  isthmus  reach  the  Pacific,  is  about  thirty-seven  miles.    On 
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the  southern  declivity,  the  principal  streams  are  the  Rio  (^uta  and 
the  Rio  Chicapa,  both  of  which  empty  themselves  into  the  lakes,  the 
latter  about  eighteen  miles  from  the  Bocabarra  and  nineteen  miles  from 
Tarifa.  All  the  streams  on  the  northern  declivity  flow  into  the  Hua- 
sacualco,  and  that  river,  afler  a  very  winding xrourse,  reaches  the  Guif 
of  Mexico,  about  one  hundred  and  five  miles  from  Tarifa.  One  of  its 
chief  tributaries  is  the  Malatengo,  which  flows  into  it  on  its  left  bank, 
about  ninety  direct  miles  from  its  mouth,  or  one  hundred  and  sixty 
miles  following  its  circuitous  bed.  The  Chicapa,  gauged  above  San 
Miguel  Chimalapa,  by  combining  several  rivulets  flowing  from  the 
central  chain,  rolls  a  body  of  water  estimated  at  about  twenty4wo 
cubic  feet  per  second.  The  Ostuta  is  in  volume  five  or  six  times  larger, 
and,  which  is  really  remarkable,  and  indicates  extreme  thirstiness  of 
soil,  this  volume  of  water  diminishes  as  it  lengthens  its  distance  from 
its  original  source. 

The  volume  of  water  in  the  Huasacualcais  great,  and  at  the  lower 
part  of  its  course  it  would  be  navigable  for  ships  of  any  size,  were  it 
not  for  the  bar  at  its  mouth.  The  depth  of  water  upon  this  bar  has 
been,  s^t  different  times,  ascertained  to  be:  by  Dampier,  fourteen  feet; 
by  Cramer,  eighteen  feet;  by  Orbegozo,  fourteen  feet;  by  Robinson, 
twenty  feet;  by  Moro,  twenty  feet.  These  differences  are  explainable, 
with  great  probability,  by  supposing  the  bar  to  be  intersected  by  sub- 
marine canals,  or  clefts,  and  the  soundings  not  to  have  been  made  in 
the  same  one. 

At  about  thirty-three  miles  from  its  mouth,  near  a  place  called  La 
Horqueta,  (the  Fork,)  the  Huasacuaico  divides  into  two  branches,  the 
right  and  chief  of  which,  the  Apot^ongo,  runs  a  course  of  twenty-five 
miles,  and  the  other,  or  left  one,  the  Mistan,  a  course  of  about  thirty- 
three  miles — they  encircle  a  large  island  called  Tecamichapa.  Below 
this  island,  the  depth  of  water  always  exceeds  twenty-two  feet,  and 
becomes  sometimes  thirty-seven  or  thirty-eight  feet.  But  above  the 
re-union  of  the  two  branches,  there  are  shallows,  which,  it  is  thought, 
may  be  got  rid  of  by  daniming  the  Mistan  at  La  Horqueta*  Above 
this  latter  point,  the  depth  decreases;  at  some  places  it  is  found  to  be 
from  twenty-five  to  thirty  feet,  but  in  general  it  is  less  than  twenty- 
one,  and  even  sinks  to  seven  or  four.  Two  points  only,  however, 
may  be  regarded  as  difficult  to  overcome — the  old  Mal-paso,  and  the 
present  Mal-paso — the  first  being  between  three  and  four  miles  below 
the  confluence  of  the  Malatengo  with  the  Huasacuaico,  and  the  second 
between  nine  and  ten  miles  below  the  first,  at  the  confluence  of  the 
Rio  Sarabria.  At  these  two  points,  the  rocky  character  of  the  river's 
bed  would  make  its  deepening  difficult. 

On  the  other  side  of  the  isthmus,  the  Bocabarra,  which  constitutes 
the  pathway  between  the  Pacific  ocean  and  the  lakes,  or  lagoons,  into 
which  flow  the  Chicapa  and  Ostuta,  has  a  depth  of  about  twenty-four 
feet ;  but  its  opening  on  the  lakes  is  obstructed  by  a  bar,  whose  depth 
of  water  does  not  exceed  nine-feet.  Moro  ascribes  the  original  forma- 
tion of  this  bar,  in  a  great  degree,  to  the  fact  that  formerly  the  river 
Tehuantepec  emptied  itself  into  the  lake,  and  is  of  opinion  that  if  it 

Digitized  by  LjOOQ IC 


On  the  Jsthmus  qf  Tihuantepec.  1 9 

were  removed  by  artificial  coDtrivances  the  result  would  be  perma- 
nent. He  thinks  that  this  removal  might  be  accomplished  by  giving 
a  direction  to  much  of  the  water  of  the  Ostuta  above  towards  feeding 
the  canal,  and  thus  diminishing  the  force  of  the  current  in  the  lake. 
After  passing  the  bar  the  depth  increases;  but  throughout  the  eighteen 
miles,  or  thereabouts,  of  distance  from  the  bar  to  the  mouth  of  the 
Chicapa,  not  more  than  nineteen  feet  of  water  are  to  be  had,  though 
modes  of  augmenting  its  depth  could  readily  be  found. 

These  minute  details,  translated  and  transferred  from  the  French 
publication  already  mentioned,  and  whose  accuracy  I  perceive  no  rea- 
son to  doubt,  are  introduced  here  in  order  to  show  that  the  subject  has 
not  been  lightly  considered.  They  prove  that  the  two  principal  ob- 
stacles to  the  creation  of  a  ship  channel  across  the  isthmus  are  the  bars 
at  the  respective  moutlis  of  the  Huasacualco  and  Bocabarra.  Now, 
the  bar  at  the  mouth  of  the  first  of  these  rivers  ceases  to  be  an  im- 
pediment as  soon  as  its  main  submarine  canal,  over  which  twenty  feet 
of  water  have  been  found,  is  fixed  with  accuracy  and  marked  by  lines 
of  buoys;  and  the  bar  at  the  mouth  of  the  other  river,  within  the  lake, 
is  removable,  either  in  the  manner  suggested  by  Moro,  or  upon  the 
plan  heretofore  successfully  pursued,  under  the  directit>n  of  our  cor^s 
of  topographical  engineers,  with  bars  at  the  entrances  of  our  rivers 
from  the  northern  lakes.  Then,  by  surmounting  the  inferior  obstacles, 
— namely,  the  occasional  shallowness  of  the  Huasacualco,  and  of  the 
lake,  either  by  sinking  the  bottoms  or  raising  the  water,  and  the  short 
dividing  swell  of  land  between  the  source  of  the  Rio  Monetza,  running 
south  into  the  Chicapa,  and  the  source  of  any  one  of  the  streams  run- 
ning north  into  the  Huasacualco — an  uninterrupted  water  highway  is 
effected.  There  does  not,  indeed,  appear  on  the  whole  line  of  this 
route  any  difficulty  which  the  present  resources  of  our  science  and  me- 
chanical art  may  not  vanquish. 

We  should  all,  perhaps,  prefer  a  canal  of  large  dimensions,  fit  to 
accommodate  vessels  of  every  size ;  and  the  expenditure  for  such  a  one, 
having  reference  to  the  route  specially  described,  is  estimated  differ- 
ently at  from  fifteen  to  twenty-five  millions  of  dollars.  These  esti- 
mates are  liberal,  and  are  probably  exaggerated  by  an  imperfect  know- 
ledge of  the  local  aids  in  the  presence  and  cheapness  of  material  and 
labor  which  would  be  furnished.  Still,  the  highest  valuation  is,  in 
contemplation  of  the  purpose  and  its  incalculable  results,  far  from  being 
appalling.  But  it  may  be,  that  a  canal  much  smaller,  and,  of  course, 
less  costly,  would  be  attended  by  every  substantial  advantage;  and, 
indeed,  it  is  even  easy  to  imagine  that  consequences  very  salutary  and 
important  might  flow  from  leaving  inducements  to  the  construction  of 
of  two  free  cities,  one  on  the  bank  of  the  Huasacualco,  and  the  other 
on  the  bank  of  the  Bocabarra,  or  the  Pacific,  as  termini  to  a  railway. 
It  will  appear,  from  a  careful  consideration  of  the  commerce  which 
may  be  expected  to  direct  its  course  through  this  passage,  that  the 
number  of  vessels  of  heavy  tonnage  and  deep  draught  would  bear  a 
small  proportion  only  to  those  of  light  tonnage  and  shallow  draught; 
and,  in  all  probability,  the  great  additional  expense  incident  as  well 
to  the  construction,  as  to  the  keeping  up,  of  a  canal  on  the  larger  scale, 
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would  not  be  repaid  by  corresponding  advantages.  The  average  bur- 
den of  vessels  from  the  United  States  to  the  ports  on  the  Pacific,  in- 
cluding the  Sandwich  Islands,  to  China,  and  on  whaling  voyages  du- 
ring the  years  1845-'46,  was  short  of  400  tons;  and  I  should  doubt 
whether,  if  this  junction  were  efiected,  the  burden  of  nineteen-twen- 
tieths  of  the  craft  passing  through  it  would  exceed  that  engaged  in  our 
coasting  navigation.  A  canal  adequate  to  the  perfect  accommodation 
of  the  great  influx  from  our  own  country  might,  therefore,  exact  an 
outlay  of  but  ten  millions;  and  trans-shipments  of  large  cargoes,  though 
always  more  or  less  inconvenient,  could  be  indemnifie4  by  the  rapidity 
of  transit  by  steam  power.  It  is  hardly  necessary  to  say  that  the 
American  people,  in  the  event  of  a  speedy  restoration  of  peace,  will 
find  themselves  in  circumstances  of  extraordinary  prosperity,  which 
will  enable  them  to  afibrd,  out  of  the  national  treasury,  to  appropriate 
for  five  years  five  millions  of  dollars  for  the  superior,  or  two  millions 
for  the  inferior,  order  of  canal. 

Having  given  you  this  sufficiently  precise  description  of  the  contem- 
plated work,  showing  it  to  be  praqtlcable,  and  nothing  repulsive  in  its 
probable  cost,  let  me  indulge  in  a  few  remarks  of  a  more  general 
character,  or  rather  hints  for  you  to  meditate  upon. 

The  chief  objects  to  be  attained  are,  a  speedy  communication  be- 
tween this  country  and  the  western  coasts  of  North  and  South  America, 
especially  with  our  Territories  of  Oregon  and  California ;  an  easy  and 
quick  access  to  China,  the  groups  of  the  South  Sea  Archipelago,  the 
Sandwich  Islands,  Russian  settlements,  and  even,  before  long  I  hope, 
the  tempting  and  untouched  treasures  of  magnificent  Japkn ;  and, 
finally,  the  facilitating  and  enlarging  of  that  great  source  of  wealth,  as 
well  as  nursery  of  able  seamen,  the  whale  fishery. 

Now^  I  cannot  resist  the  impression  that  this^junction  of  the  two 
oceans  at  the  isthmus  of  Tehuantepec  would  Americanize  this  vast 
and  augmenting  portion  of  the  commerce  of  the  world.  It  would  give 
to  the  people  of  the  United  States  the  overwhelming  advantage  of  an 
abridgment,  by  fully  one-half,  of  geographical  distances.  Against 
the  merchants  of  Europe  it  would  give  ours  two  voyages  to  one. 
There  is  scarcely  a  region  in  the  limitless  South  Sea,  with  which  a 
trade  would  be  lucrative,  that  could  not  be  reached  by  them  in  half 
the  time  that  would  be  consumed  by  English,  French,  Spanish  j  Dutch, 
or  Swedish  navigators.  "If,''  says  Mr.  Scarlett,  "this  scheme  were 
realized,  it  has  been  calculated  that  the  navigation  from  Philadelphia 
to  Nootka  Sound  and  the  mouth  of  the  Columbia  river,  which,  by  Cape 
Horn,  is  now  5000  leagues,  would  be  reduced  to  3000  only  !'*  In  fact, 
the  reduction  would  be  greater.  But  at  this  rate  what  would  the  re- 
duction necessarily  be  as  regards  the  navigation  in  that  direction  from 
New  Orleans,  Mobile,  St.  Augustine,  Savannah,  and  our  entire  south- 
ern seaboard  ?  The  interchanges  of  commodities  between  our  great 
and  teeming  valley  of  the  West,  and  the  rich  and  rising  regions  of  the 
Pacific,  would  be  accomplished  almost  at  the  mouth  of  the  Mississippi 

Nor  can  securing,  in  this  way,  for  our  own  country,  the  just  benefits 
of  her  relative  position  be  made  the  subject  of  complaint  by  other  na- 
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tions.  We  do  not  propose— at  least  I  hope  not — \o  monopolize  (he 
uses  of  the  canal;  on  the  contrary,  it  would  be  thrown  open  on  terms, 
if  not  of  equality  and  freedom,  of  the  utmost  liberality.  Although  an 
artificial  structure,  reared  by  the  money  and  policy  of  our  people,  I 
^ould  give  it  the  unchangeable  character  of  a  public  highway  of  na- 
tions. 

Always  sincerely  yours,  &.  M.  Dallas. 


AMERICAN  PATENTS. 


lAnnuul  Report  of  the  Commissioner  cf  PatentSjfor  the  year  1846. 

Sir^ — In  conformity  to  the  provisions  of  the  Act  of  Congress  re- 
lating to  this  office,  approved  March  3,  1837,  the  undersigned  has  the 
honor  to  submit  his  annual  report. 

During  the  year  ending  December  31,  1846,  the  whole  number  of 
applications  for  patents  received,  is  twelve  hundred  and  seventy-two. 
The  whole  number  of  caveats  filed  during  the  same  time  is  four  hun- 
dred and  forty-eight.  The  number  of  patents  issued  in  1846  is  six 
hundred  and  nineteen,  including  thirteen  re-issues,  five  additional  im- 
provements, and  fifty-nine  designs;  classified  and  alphabetical  lists  of 
which,  with  the  names  of  the  patentees,  are  annexed. 

During  the  same  period,  four  hundred  and  seventy-three  patents 
havd  expired,  a  list  of  which  is^  annexed. 

Three  applications  for  extensions  were  made  during  the  year ;  two 
of  which  were  rejected  and  one  is  still  pending.  Two  patents  have 
been  extended  by  Congress  during  the  same  period. 

The  claims  embraced  in  the  respective  patents  issued  during  the 
year  1846  are  annexed. 

The  receipts  of  the  office  during  the  year  1846,  including  duties  and 
fees  paid  in  on  application  for  patents,  caveats,  re-issues,  additional 
improvements,  extensions,  and  for  copies,  amount,  in  the  whole,  to 
|I50,264-16 ;  of  which  sum^  jll  1,086*99  have  been  repaid  on  applica- 
tions withdrawn,  and  for  money  paid  in  by  mistake. 

The  expenses  of  the  office,  during  the  year  1846,  are  as  follows, 
viz: — for  salaries,  jSl 6,142*97;  temporary  clerks,  JI5685-61;  contingent 
expenses,  including  postage  and  the  fees  paid  to  counsel  in  two  suits 
recently  pending  against  the  Commissioner,  in  the  United  States  Dis- 
trict Court  for  the  Eastern  District  of  Pennsylvania,  £7485*19;  com- 
pensation of  the  District  Judge,  £100;  library,  2675*96;  agricultural 
statistics,  jl36 10-68;  amounting,  in  the  whole,  to  the  sum  of  033,700*41. 

Theire  was  also  expended,  during  the  last  year,  under  the  act  of 
March  3, 1837,  for  the  restoration  of  records  apd  drawings,  the  sum 
of  0786-31,  and  for  duplicate  models,  the  sum  of  $585. 

The  aggregate  of  expenditures  under  the  different  heads  above  enu- 
merated, including  money  paid  back  on  withdrawals,  and  for  the 
restoration  of  records,  drawings,  and  models,  is  046,158*71,  leaving  a 
balance,  to  be  carried  to  the  credit  of  the  patent  futid,  of  04105*45. 

On  the  first  day  of  January,  1845,  the  amount  of  money  in  the  trea- 
sury to  the  credit  of  the  patent  fund  was  0183,459-69,  which,  with 
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the  balance  paid  in  during  the  year  1846,  will,  on  the  first  day  of 
January,  1847,  amount  to  {8186,56514. 

Although  the  balance  which  the  office  has  been  able  to  place  to  its 
credit  in  the  treasury  during  the  year  just  past,  in  consequence  of  the 
decreased  amount  received  on  applications  for  patents,  caveats,  &c., 
(there  being  fewer  foreign  applications  during  the  last  year,}  and  the 
additional  amount  refunded  to  applicants  on  the  withdrawal  of  their 
claims,  is  not  so  great  as  that  of  the  previous  year,  yet  it  is  more  than 
the  average  balance  of  former  years,  and  indicates  the  flourishing 
condition  and  prospects  of  the  Patent  Office. 

Thus  far  the  office  has  more  than  sustained  itself,  and  fully  realized 
the  anticipations  of  Congress  when  it  was  re-organized  upon  its  pre- 
sent footing.  And  if  a  conclusion  may  be  drawn  from  the  activity  of 
the  inventive  genius  of  our  countrymen,  as  exhibited  in  past  years, 
we  may  rely  confidently  in  the  belief  that  this  useful  and  noble  insti- 
tution of  the  government  will  never  become  a  charge  upon  the  trea- 
sury. 

The  reports  of  the  two  principal  examiners,  giving  a  very  interest- 
ing review  of  the  inventions  patented  at  this  office  during  the  past 
year,  are  annexed. 

On  reference  to  them,' it  will  be  seen  that  the  year  just  past  has  not 
been  without  its  valuable  discoveries,  which,  if  they  do  not  surprise 
and  delight  the  mind  with  their  novelty  and  brilliancy,  will  contribute 
much  to  the  convenience  and  welfare  of  man.  It  will  be  seen  that 
almost  every  field  of  invention  and  discovery  has  been  explored  by 
our  ingenious,  persevering,  and  indefatigable  countrymen,  and  many 
very  valuable  improvements  in  machinery,  and  processes  of  manu- 
facture, brought  to  light;  all  contributing  more  or  less  to  the  improve- 
ment and  progress  of  society.  The  operations  of  this  office  during  the 
past  year  prove,  as  the  circle  of  every  year  proves,  that  the  inventor 
is  ever  the  benefactor  of  his  race.  His  genius  bestows  its  favors  on 
all.  The  manufacturer,  the  mechanic,  the  agriculturist,  the  merchant — 
all  are  recipients  of  the  benefits  which  flow  from  his  toils,  energies, 
and  sometimes  his  great  and  sublime  conceptions.  No  theme  is  more 
interesting  for  contemplation  than  this,  and  there  is  none  which  more 
deeply  impresses  the  mind  with  a  sense  of  the  continued  and  onward 
progress  of  society  in  the  grand  career  of  civilization. 

In  my  last  annual  report  I  embraced  the  occasion  to  bring  to  the 
notice  of  Congress  the  embarrassed  condition  of  this  office,  in  conse- 
quence of  the  great  increase  of  its  business,  without  a  corresponding 
increase  of  its  clerical  force,  particularly  in  its  scientific  department. 

When  the  office  was  re-organized,  in  1836,  the  Commissioner  was 
allowed  but  a  single  examiner.  By  the  llth  section  of  the  act  of 
March  8,  1837,  an  additional  examiner  was  authorized  to  be  ap- 
pointed ;  and  by  the  act  of  March  3,  1839,  two  assistant  examiners 
*  were  provided  for ;  since  which  time  no  addition  to  the  examining 
corps  has  been  authorized,  and  none  has  been  made. 

In  1840,  the  first  complete  year  after  the  last  addition  to  the  ex- 
amining force  was  authorized,  the  number  of  applications  for  patents 
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received  was  765,  the  number  of  caveats  filed  238,  and  the  number 
of  patents  granted  475. 

During  the  year  1846^  the  number  of  applications  for  patents  was 
1272,  the  number  of  caveats  filed,  448,  and  the  number  of  patents 
granted,  619»  During  the  same  year,  the  number  of  applications  for 
patents  which  were  examined  and  rejected  was  398. 

Thus  does  it  appear  that,  since  the  last  addition  to  the  examining 
force  in  1839,  the  business  of  the  office  has  increased  nearly  one  hun- 
dred per  cent.  It  has  increased  beyond  the  physical  ability  of  the 
present  examiners  and  assistants  to  keep  up  with  it,  although  con- 
stantly and  industriously  engaged  in  the  performance  of  their  onerous 
and  fatiguing  duties.  The  consequence  is,  that  business  accumulates 
upon  their  desks ;  applicants  are  delayed  in  having  their  cases  ex- 
amined, often  to  their  great  detriment,  and  always  to  the  injury  of 
the  office ;  which  is  complained  of  for  its  delays  by  persons  not  know- 
ing the  condition  of  its  business  and  the  inadequacy  of  its  force,  when 
it  is  constantly  exerting  itself  to  the  utmost  to  accommodate  the  pub- 
lic, as  well  as  to  relieve  itself  from  inconvenience  resulting  from  a 
pressure  of  its  duties. 

When  it  is  considered  that  the  Patent  Office  derives  its  revenues 
entirely  from  the  inventors,  and  sustains  itself  without  charge  upon 
the  treasury,  the  justice  of  their  complaints  cannot  be  denied  nor 
evaded.  But  I  am  confident  they  cannot  attach  to  the  Patent  Office, 
nor  to  any  of  its  officers.  The  state  of  its  business  was  fully  presented 
to  Congress  in  my  last  report,  and  again  in  a  subsequent  communica- 
tion addressed  to  the  chairman  of  the  Committee  on  Patents  and  the 
Patent  Office  of  the  Senate  at  the  last  session. 

It  is  therefore  respectfully  submitted,  whether,  in  view  of  the  fact 
that  its  revenues  are  ample  for  the  increased  expenditure,  which  will 
in  that  event  be  required,  it  is  not  expedient  for  Congress  to  authorize 
the  addition  to  the  examining  corps  which  the  present  state  of  the 
business  of  the  office  imperatively  demands. 

By  the  lltb  section  of  the  act  of  March  3,  1837,  I  am  authorized 
to  employ  all  necessary  temporary  clerks  for  writing  and  copying,  at 
a  compensation  of  ten  cents  for  every  hundred  words.  This  provision 
enables  me  to  provide  for  any  exigency  in  the  clerical  department  of 
the  office.  No  addition,  therefore,  is  deemed  necessary  to  this  branch 
of  service  in  the  office. 

In  connexion  with  the  subject  of  an  increase  of  the  scientific  force 
of  the  Patent  Office,  I  would  again  respectfully  suggest  the  propriety 
and  expediency  of  increasing  the  salaries  of  the  principal  and  assistant 
examiners.  This  subject  was  brought  to  the  attention  of  Congress 
by  my  predecessor  in  his  Ipst  annual  report,  and  its  expediency  and 
justice  portrayed  with  great  force  as  well  as  earnestness.  Convinced, 
from  my  own  observation,  of  the  justice  of  his  recommendation,  I  cor- 
dially concurred  with  him  in  the  views  which  he  expressed,  and  en- 
forced the  recommendation  with  such  additional  reasons  as  my  own 
experience  had  placed  at  my  command. 

Deeming  it  unnecessary  to  repeat  the  reasons  in  favor  of  the  propo- 
sition, which  I  again  submit,  I  would  respectfully  refer  to  the  last  re- 
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port  of  my  predecessor  previous  to  bis  retiring  from  this  office,  and  to 
my  own  of  the  last  year,  for  all  the  information  which  is  deemed  ne- 
cessary to  enable  Congress  to  come  to  a  correct  conclusion  in  relation 
to  the  subject. 

Uut  I  would  again  refer  to  the  able  and  interesting  reports  of  the 
examiners  attached  to  the  reports  of  the  Commissioner  for  the  last  two 
yearsy  and  to  this  report,  for  proof  of  the  talents  and  scientific  qualifi- 
cations requisite  to  enable  the  incumbents  to  fill  those  laborious  and 
responsible  desks  with  credit  to  themselves  and  usefulness  to  the 
country.  The  remark  may  be  safely  hazarded,  that  there  are  but  very 
few  offices  in  the  government  which  require  more  ability  for  sound 
and  nice  discrimination,  more  extensive  and  varied  acquirements,  and, 
it  may  be  added,  more  inflexible  integrity  of  character,  than  the  oflice 
of  examiner  of  patents. 

The  revenues  of  the  Patent  Office  are  ample  for  the  proposed  in- 
crease of  force  and  salaries  in  the  examining  corps ;  and  the  interests 
of  the  public,  as  well  as  of  the  inventors,  require  that  it  should  be 
made. 

In  my  last  annual  report  I  had  the  honor  to  submit  to  Congress  a 

froposition  for  certain  modifications  of  the  existing  patent  law,  which 
deemed  important  and  necessary  for  the  protection  of  the  inventor 
as  well  as  the  public.  A  bill,  embodying  most  of  the  modifications 
suggested,  was  reported  in  each  House  by  the  committees  having  the 
matter  in  charge ;  but  in  consequence  of  the  great  amount  of  business 
pressing  upon  Congress  at  the  last  session,  it  failed  to  become  a  law. 

The  bill  provided  for  two  important  and  essential  changes  in  the 
existing  law  in  relation  to  patents.  One  of  those  provisions  was,  that 
in  all  suits  brought  by  the  patentee  for  infringements  of  his  invention, 
the  letters  patent  securing  his  invention  should  be  received  by  the 
courts  trying  the  same  as  conclusive  evidence  of  his  right  to  recover 
damages,  until  they  were  set  aside  by  the  institution  and  prosecution 
to  final  judgment  of  a  process  for  tlieir  repeal.  The  other  was  a  pro- 
vision for  the  institution  of  a  process  for  the  repeal  of  letters  patent 
which  had  been  obtained  by  fraud,  misrepresentation,  or  upon  false 
suggestion,  or  which  were  void,  in  whole  or  in  part«  for  want  of  nov- 
elty, or  other  cause.  The  very  inadequate  protection  aflforded  to  the 
patentee  by  the  present  law,  seems  to  me  to  furnish  sufficient  reason 
for  the  proposed  modification. 

After  the  rigorous  and  searching  ordeal  through  which  every  inven- 
tion passes  at  the  Patent  Office,  it  certainly  seems  reasonable  that  the 
letters  patent,  under  the  seal  of  one  of  the  offices  of  the  government 
of  the  United  States,  should  be  received  in  courts  of  justice  as  conclu- 
sive evidence  of  the  title  of  the  patentee  to  his  invention,  and  his  right 
to  recover,  until  his  patent  shall  have  been  revoked  and  annulled  for 
good  and  sufficient  cause,  by  a  tribunal  competent  to  investigate  the 
matter. 

But  the  present  law  extends  no  such  protection  to  the  patentee. 
At  present  bis  letters  patent  are  only  presumpiive  evidence  of  the 
novelty  of  his  invention,  and  of  his  right  to  recover.  Consequently, 
the  validity  ofhis  patent  may  be,  and  for  the  purposes  of  embarrass* 
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inent  oflen  is,  put  in  issue  in  suits  for  infringement,  and  he  is  com- 
pelled to  prove  the  novelty  of  his  invention  over  and  over  again,  as 
often  as  the  depredator  upon  his  rights,  whom  he  seeks  to  punish,  is 
disposed  to  put  him  to  that  trouble. 

Many  instances  of  this  wanton  aggression  upon  the  rights  of  the 
meritorious  inventor  have  come  to  the  knowledge  of  the  undersigned 
since  he  has  had  the  honor  to  be  at  the  head  of  the  Patent  Office. 
And  many  of  these  instances  of  aggression  proceed  from  wealthy  and 
powerful  companies  and  corporations,  and  the  subjects  of  them  are 
the  inventors  of  the  most  useful  and  valuable  n^achines  and  improve- 
ments. The  more  valuable  the  invention,  the  more  liable  is  it  to  pi- 
racy and  infringement.  These  wealthy  and  powerful  bodies  know 
well  the  benefit  to  them  of  the  law's  delay,  and  its  ruinous  expense 
to  the  single  handed  individual  who  dares  to  resist  their  unlawful  and 
unjust  invasion  of  his  rights;  and  hence,  in  the  end  they  hope  to  win, 
either  by  the  defeat  of  the  patentee  by  means  of  some  trifling  defect 
in  his  title  deed,  or  his  inability  to  procure  the  necessary  evidence  to 
substantiate  his  right,  or  by  a  compromise,  in  which  he  will  be  forced 
to  sacrifice  a  portion  of  his  claims  in  order  to  relieve  himself  from  the 
embarrassment  and  expense  of  the  unequal  contest. 

As  the  law  now  stands,  the  great  burden  of  the  controversy  falls 
upon  the  patentee,  and  not  upon  the  wanton  violator  of  his  rights,  as 
it  should. 

In  this  view  of  the  matter,  I  think  all  candid  men  will  agree  that 
when  a  patentee  has  established,  in  the  judgment  of  the  office  or  trl- 
btmal  whose  duty  it  is  to  pass  upon  his  claims  in  the  first  instance,  a 
right  to  letters  patent  of  the  United  States,  that  document  should  be 
his  shield  and  protection  until  it  is  shown  by  others,  who  dispute  his 
title,  that  he  has  no  right  to  it. 

I  am  aware  that  there  is  a  prejudice  existing  in  the  minds  of  a  por- 
tion of  the  community  (small  I  believe  it  is)  against  the  claims  of  in- 
ventors. It  is  contended  by  some  that  patents  securing  exclusive 
rights  to  the  discoverers  of  new  machines,  or  processes  of  manufac- 
tures are  monopolies,  operating  to  the  detriment  of  the  best  interests 
of  the  community,  and  existing  against  the  true  policy  of  all  just  gov- 
ernments; and,  therefore,  are  to  be  regarded  with  suspicion,  construed 
with  great  strictness,  and  defeated  if  possible. 

I  am  fully  persuaded  that,  on  a  little  reflection,  such  a  view  of  the 
rights  of  inventors  will  disappear  from  the  minds  of  candid  and  rea- 
sonable men.  What  are  the  grounds  on  which  all  civilized  and  en- 
lightened governments  grant  to  persons  making  valuable  discoveries 
in  the  arts  and  manufactures  a  limited  monopoly  of  the  benefits  of 
their  inventions?  The  main  ground  is  to  encourage  discovery  and 
invention — those  great  agents  of  social  improvement — by  securing  to 
those  who  make  them  the  profits  which  result  from  them,  in  order  to 
enable  them  to  remunerate  themselves  for  their  toils  and  expenditures, 
and  to  induce  others  to  explore  the  vast  and  limitless  field  of  inven- 
tion. 

Every  new  discovery  in  science  and  art  contributes  to  the  wealth, 
convenience,  and  comfort  of  individuals,  and  to  the  improvement  of 
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societ7.  Some  of  the  inventions  of  the  last  few  centuries  have  burst 
upon  the  world  with  the  brilliancy  of  the  morning  sun,  changing  the 
whole  aspect  of  society,  and  conferring  incalculable  benefits  upon  the 
human  race.  I  need  mention  only  the  art  of  printing,  the  discovery 
of  gunpowder,  the  steam  engine,  the  cotton  gin,  the  spinning  jenny  ^ 
the  pow^r  loom,  the  steamboat,  the  railroad,  and  the  magnetic  tele- 
graph. These  great  discoveries  in  science  and  art  have  revolutioa- 
ized  the  condition  of  the  civilized  world,  and  their  influence  at  this 
moment  is  probably  more  potent  and  more  sensibly  felt  than  ever 
before. 

I  mention  these  great  discoveries  as  striking  instances  of  the  effect 
of  the  labors  of  the  inventors  upon  society  and  civilization.  There 
are  others,  of  less  note,  producing  their  due  influence  upon  the  con- 
dition and  welfare  of  the  world.  Even  the  most  humble  discovery 
contributes  its  due  proportion  to  relieve  the  human  family  of  its  bur- 
dens, and  administer  to  its  comforts,  and  to  accelerate  and  aj^randize 
its  unceasing  and  triumphant  progress  in  the  improvement  of  its  con* 
dition,  and  the  expansion  and  perfection  of  its  lofty  nature  and  des- 
tiny. 

Therefore,  there  is  ample  reason  why  society  should  reward  and 
encourage  that  class  of  its  benefactors  whose  claims  I  am  now  con- 
sidering, by  securing  to  them,  for  a  limited  term,  the  exclusive  enjoy- 
ment of  the  fruits  of  their  genius  and  labors. 

But  it  cannot  be  denied  that,  upon  the  principles  of  abstract  justice, 
the  inventor  has  a  complete  and  unquestionable  claim  to  the  fruits  of 
liis  discoveries  until  bis  labors  and  sacrifices  are  adequately  remu- 
nerated. 

Many  valuable  and  profitable  discoveries  in  the  arts  are  the  result 
of  a  sudden  and  lucky  conception  in  a  happy  moment ;  but  most  of 
them  are  the  fruits  of  days  and  years,  of  incessant  toil,  anxious  and 
harassing  thought,  and  great  pecuniary  sacrifices.  This  toil,  this  men- 
tal effort,  and  these  pecuniary  sacrifices,  establish  a  title  to  the  pro- 
duct which  is  their  offspring,  as  sacred  and  irrefragable  in  the  eye  of 
justice  as  the  title  to  his  farm,  his  workshop,  or  his  merchandize,  which 
a  man  has  acquired  by  his  labor,  skill,  and  economy.  So  clear  and 
convincing  is  this  view  of  the  right  of  the  inventor  to  the  fruits  of  his 
genius  and  labor,  that  argument  in  its  support  would  seem  to  take 
from  its  strength.  Yet  the  reasons  are  equally  strong  that  the  inven- 
tor^s  exclusive  enjoyment  of  his  discoveries  should  not  be  perpetual, 
but  should  be  permitted  only  for  a  limited  period. 

All  inventions,  great  and  small,  generally  have  their  period  of  birth, 
growth,  maturity,  and  perfection,  if  the  latter  term  be  allowable.  And ' 
if  one  mind  conceives  and  gives  birth  to  the  first  idea,  many  assist  in 
its  development  and  expansion.  Probably  no  piece  of  mechanism 
was  ever  made  which  was  perfect  in  all  its  parts  at  its  first  creation. 
The  steam  engine  is  an  interesting  and  beautiful  illustration  of  the 
gradual  progress  of  an  invention,  from  its  first  conception  in  the  mind 
of  the  inventor  to  its  present  wonderful  state  of  perfection  and  effi- 
ciency. It  first  appeared  in  a  rude  form,  unwieldy  and  dangerous  to 
those  who  dared  to  operate  it — a  thing  designed  more  for  experiment 
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than  utility;  and  now,  after  passing  through  nearly  two  centuries  of 
improvement)  and  taxing  the  highest  intellectual  energies  of  thousands 
of  ingenious  and  skilful  men,  it  appear?  to  us  with  a  perfection,  in  the 
nice  and  delicate  adjustment  of  its  machinery,  which  astonishes  and 
delights  us,  and  an  efficiency  and  power  of  action  which  enable  it  to 
confer  the  greatest  and  most  lasting  benefits  upon  mankind. 

The  history  of  this  wonderful  engine  and  instrument  of  civilization 
shows  as  clearly  and  conclusively  that  the  claims  of  the  inventor  to 
the  fruits  of  his  genius  should  not  be  perpetual,  as  it  does  that  he 
should  be  permitted  to  enjoy  them  until  he  is  adequately  remunerated 
for  his  labor  and  expenditures.  For,  if  his  right  to  his  invention  were 
perpetual  and  exclusive,  no  other  person  could  improve  it,  because  he 
could  not  use  his  improvement  with  the  original  invention,  and  there- 
fore not  at  all.  This  would  immeasurably  retard,  if  not  wholly  pre- 
vent, all  improvement  of  original  inventions,  and  would  result  in 
incalculable  injury  and  mischief  to  society. 

Hence,  while  admitting  the  unquestionable  justice  of  the  claim  of 
the  inventor  to  the  fruits  of  bis  genius  for  a  period  of  time  sufficient 
to  enable  him  to  remunerate  himself  adequately  for  his  toils  and  ex- 
penses, it  is  absolutely  necessary,  for  the  progress  of  improvement 
and  the  welfare  of  society,  that  his  exclusive  right  should  then  cease, 
and  his  invention  become  the  common  property  of  the  public.  Others 
will  then  have  an  opportunity  to  remedy  the  defects  of,  and  to  im- 
prove and  perfect,  his  original  creations. 

And,  in  accordance  with  this  view  of  the  subject,  the  constitution 
of  the  United  States  authorizes  Congress  to  enact  laws  for  the  pro« 
motion  of  the  useful  arts,  and  the  protection  of  the  inventor  in  the 
enjoyment  of  the  fruits  of  his  genius  and  skill  for  a  certain  period,  the 
duration  of  which  is  limited  to  fourteen  years;  at  the  end  of  which 
time,  in  consideration  of  such  protection,  his  invention,  and  the  secret 
of  it,  shall  become  the  property  of  the  public. 

I  have  been  thus  particular  in  setting  foith  the  general  principles 
of  the  patent  law,  because,  as  before  remarked,  a  prejudice  prevails 
to  some  extent  in  the  community  against  the  justice  of  the  claims  of 
the  inventor  to  temporary  protection  in  the  enjoyment  of  the  fruits  of 
his  labors.  I  am,  however,  happy  to  see  that  juster  sentiments  are 
growing  more  prevalent  in  relation  to  the  rights  of  that  valuable  and 
meritorious  class  of  citizens.  During  the  past  year,  courts  of  justice 
have  displayed  a  more  earnest  desire  to  give  protection  to  the  inven- 
tor, as  evinced  by  the  liberal  construction  which  they  have  given  to 
the  present  imperfect  patent  law,  whenever  questions  relating  to 
patents  have  come  before  them  for  adjudication. 

The  bills  reported  by  the  respective  committees  of  the  two  houses 
contained  other  provisions  less  important  than  the  two  which  I  have 
been  considering,  deemed,  however,  to  be  necessary  modifications 
and  improvements  of  the  existing  law  in  relation  to  patents;  but,  as 
they  were  particularly  explained  in  my  former  report,  it  is  unneces- 
sary further  to  consider  them. 

In  connexion  with  the  subject  of  the  amendment  of  the  existing 
patent  law,  I  would  respectfully  suggest  the  expediency  of  making 
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some  new  provision  in  reference  to  the  applications  of  the  citizens  and 
subjects  of  other  countries  for  letters  patent  in  the  United  States. 

By  the  existing  law,  a  subject  of  Great  Britain  is  required  to  pay 
into  the  treasury  a  duty  of  $500  before  his  application  can  be  exam- 
ined. The  citizens  and  subjects  of  all  other  foreign  countries,  are 
each  required  to  pay  into  the  treasury  a  duty  of  $300  on  their  respec- 
tive applications.  These  duties  were  designed  to  bear  some  propor- 
tion to  the  duties  required  of  American  citizens  making  applications 
for  patents  in  other  countries,  and  on  that  ground  may,  perhaps,  be 
justified  and  defended. 

The  effect  of  this  provision  is  unquestionably  to  prevent  the  intro- 
duction into  this  country  of  hiany  useful  and  valuable  discoveries, 
which  would  otherwise  be  patented  and  introduced.  Similar  high 
duties  have  the  effect  to  exclude  American  inventions  from  other  coun- 
tries. Thus  all  countries  are  injured  by  this  system  of  taxing  genius 
for  the  exertion  of  its  powers,  in  order  to  obtain  comparatively  a  very 
small  and  trifling  amount  of  revenue. 

It  affords  no  protection  to  the  American  inventor  to  keep  out  the 
discoveries  of  his  foreign  emulator  (not  rival)  in  the  arts,  by  taxing 
the  emanations  of  his  genius  with  high  duties,  while  the  country 
would  derive  much  benefit  from  their  introduction. 

Therefore,  it  is  respectfully  submitted  whether  it  would  not  be  ex- 
pedient, if  Congress  should  make  the  amendments  to  the  patent  law 
already  proposed,  also  to  provide  contingently  for  the  reduction  of  the 
duties  required  on  application  for  patents  by  the  citizens  or  subjects 
of  foreign  governments  to  thirty  dollars,  whenever  it  shall  appear  that 
corresponding  reductions  have  been  made,  by  those  governments,  of 
the  duties  required  of  American  citizens.  I  have  reason  to  believe 
that  the  proposition  would  be  received  with  favor  by  some,  if  not  all, 
of  the  European  governments. 

As  constant  inquiry  is  made,  by  citizens  residing  in  all  parts  of  the 
Union,  for  information  in  relation  to  the  laws  of  foreign  governments 
respecting  the  granting  of  patents,  I  have,  for  the  accommodation  and 
convenience  of  such  persons,  caused  abstracts  to  be  made  of  the  le- 
gislative provisions  and  ordinances  of  all  foreign  governments  of  which 
this  office  is  in  possession,  which  are  hereto  annexed. 

The  law  providing  for  the  admission  of  Texas  into  the  Union  failed 
to  make  provision  for  the  transfer  to  this  office  of  the  records,  models, 
and  drawings  of  the  patent  ojffice  of  Texas.  Nor  has  there  yet  been 
made  by  Congress  any  provision  by  which  patents  granted  in  Texas, 
before  the  admission  of  that  state  into  the  Union,  shall  be  valid  in  the 
United  States.  Under  the  new  relations  of  that  State  to  the  Unioii, 
it  would  appear  to  be  necessary  for  the  public  convenience,  and  the 
protection  of  those  citizens  of  Texas  who  obtained  patents  under  the 
government  of  (hat  Slate  when  existing  as  an  Independent  republic, 
that  the  contents  of  the  patent  oflice  of  Texas  should  be  transferred 
to  this  office,  and  that  such  legal  provision  should  be  made  by  Con- 
gress as  may  appear  to  be  necessary  to  secure  the  validity  of  all  pat- 
.  ents  granted  under  the  authority  of  that  State  prior  to  its  annexa- 
tion to  this  republic. 
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Congress,  at  its  last  session,  having  declined  to  make  the  usual  ap- 
propriation for  the  annual  agricultural  report  made  by  this  office,  I 
regarded  the  act  as  an  instruction  to  me  not  to  prepare  a  report  of 
that  character  for  the  year  just  past,  and  accordingly  none  has  been 
prepared,  and  none  will,  of  course,  be  made  to  Congress  at  its  present 
session. 

Whether  or  not  such  a  report  as  this  office  has  been  required  to 
make  for  some  years  past  upon  the  state  of  the  crops,  the  amount  of 
agricultural  products,  and  i^e  discoveries  and  improvements  in  the 
science  and  practice  of  agriculture,  is  of  any  value  to  Congress  or  to 
the  country,  it  is  not  for  the  undersigned  to  affirm. 

Yet  it  is  respectfully  submitted  that  from  no  other  source  could  so 
much  accurate  and  valuable  information  in  relation  to  the  condition 
and  progress  of  agriculture  be  obtained,  as  from  the  reports  of  this 
office  upon  that  subject;  of  course,  not  referring  to  the  report  of  last 
year. 

The  remark,  I  am  confident,  may  be  safely  hazarded;  that  from  no 
other  source  could  such  accurate  estimates  of  the  amount  of  agricul- 
tural production  of  each  year  be  obtained  as  from  the  reports  of  this 
office ;  as  the  statement  of  a  few  facts,  showing  the  ground  on  which 
those  estimates  were  made,  will  dearly  prove. 

In  the  first  place  the  office  assumed  the  returns  of  the  census  of  1840 
as  the  basis  of  its  estimates.  It  then  observed  the  progress  of  tho 
growth  of  each  crop  in  each  succeeding  year  in  every  district  and 
county  in  the  Union,  from  the  planting  of  the  seed  until  the  harvest 
of  the  matured  crop ;  carefully  noting,  day  by  day,  and  week  by  week, 
all  the  causes  which  operated  favorably  or  unfavorably  upon  it ;  the 
eSect  of  the  weather,  the  ravages  of  insects,  the  efiects  of  blight  and 
mildew,  and  decreased  or  additional  cultivation. 

This  extended  system  of  observation  it  was  enabled  to  adopt  through 
the  aid  of  agricultural  and  other  newspapers  and  journals,  and  of 
letters  from  distinguished  practical  agriculturists,  received  from  every 
neighborhood  in  our  widely  extended  country.  To  show  the  extent 
of  this  system  of  operation,  it  is  only  necessary  to  state  the  fact  that 
the  great  number  of  five  thousand  newspapers,  journals,  and  letters 
were  carefully  read  and  examined  in  making  up  the  report  for  the 
last  year. 

It  may,  therefore,  be  safely  assumed  that  no  institution  or  association 
of  individuals  in  the  country,  had  such  extensive  means  at  command 
for  estimating  the  amount  of  agricultural  products  within  the  Union, 
as  were  in  the  possession  of  the  Patent  Office. 

Of  course,  it  is  not  intended  that  the  estimates  of  this  office  were 
mathematically  precise  and  exact,  for,  in  relation  to  such  subjects, 
precision  and  exactness  are  absolutely  impossible.  It  is  only  assumed 
for  them  that  they  approximated  as  near  to  precision  and  exactness 
as  the  nature  of  the  subject  rendered  it  possible  to  approach  tojcertainty. 
But  their  general  accuracy  and  value  are  sufficiently  proved  by  the 
fact  that  they  were  received  in  this  and  foreign  countries  as  the  best 
and  most  reliable  estimates  of  the  amount  of  the  agricultural  products 
of  this  country  that  could  be  obtained  from  any  source.    And  they 
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are  cited  and  referred  to  in  public  documents,  and  in  the  leading 
journals  of  trade  and  commerce,  as  the  only  authe^itic  estimates  of 
the  crops  of  the  United  States  worthy  of  reference  and  confidence. 

Assuming  the  general  accuracy  of  those  estimates,  it  is  hardly 
necessary  to  speak  of  their  value.  The  time  has  gone  by  when 
legislation  for  great  communities  is  to  be  based  upon  theories  or 
abstract  axioms  in  political  philosophy;  Facts,  now,  are  deemed  the 
only  solid  foundation  for  the  superstructure  of  the  modern  statesman. 
And  without  a  knowledge  of  the  statistics  of  a  nation,  which  embrace 
every  fact  relaiing  to  its  condition  and  welfare,  physical,  moral,  or 
political,  it  is  almost  impossible  to  legislate  wisely  for  its  interests* 
And  no  statistical  knowledge  is  more  important  than  that  which 
exhibits  the  resources  of  a  nation,  as  indicated  by  the  products  of  its 
labor.  An  important  part  of  that  knowledge  the  agricultural  estimates 
of  the  Patent  OflSce  were  designed  to  furnish.  Another  object  of  the 
agricultural  report  of  the  Patent  Office  was  to  collect  and  embody 
every  fact  within  its  reach,  which  tended  to  show  the  improvement 
and  progress  of  agriculture  in  the  United  States  during  each  year; 
and,  in  order  to  accomplish  this  result,  so  desirable  and  so  valuable  to 
the  agriculturist,  every  new  discovery  in  the  science  of  agriculture, 
and  those  kindred  and  auxiliary  sciences  from  which  it  derives  its 
most  essential  aid — namely,  geology,  chemistry,  and  botany — and 
•every  new  improvement  and  experiment  in  the  practice  of  agriculture, 
in  this  and  all  foreign  countries,  were  carefully  noted,  collected,  and 
•embodied  in  a  form  which  enabled  every  intelligent  citizen  to  see  and 
comprehend  the  progress  of  that  greatest  and  noblest  occupation  of 
man  during  the  year.  In  order  to  perform  this  portion  of  its  duties, 
this  office  was  amply  provided  with  the  ablest  and  most  approved 
publications  of  this  country,  England,  Scotland,  France,  Germany, 
and  Prussia,  not  only  relating  directly  to  the  science  of  agriculture, 
but  to  all  branches  of  science  with  which  it  had  immediate  or  remote 
connexion.  It  also  availed  itself  of  the  labors  of  eminent  experi- 
menters in  our  own  country,  who  kindly  and  generously  communicated 
to  the  head  of  the  office  the  results  of  their  labors  and  experiments. 

All  this  mass  of  valuable  information  collected  from  a  thousand 
different  sources  was  embodied  and  presented  in  a  comparatively 
narrow  compass  to  the  American  agriculturist,  and  at  a  comparatively 
small  expense  to  the  treasury. 

I  think  it  may  be  safely  affirmed  that  in  no  other  country  in  the 
world  was  so  large  an  amount  of  valuable  information  collected  and 
presented  to  the  people  at  so  little  expense,  the  annual  appropriation 
to  this  oiBce  for  the  purpo'^e  not  exceeding  ^3,000  per  annum:  In 
proof  of  this  remark  I  would  refer  to  a  single  fact.  The  importance 
of  the  potato  crop — the  annual  value  of  which  is  equal  to  one«half  the 
value  of  the  whole  cotton  crop  of  the  Union — which  has,  during  the 
last  three  years,  been  greatly  injured  by  the  ravages  of  that  remarkable 
and  fatal  disease  which  has  assailed  the  potato  in  the  northern  and 
middle  States,  and  in  most  of  the  countries  of  Europe,  rendered  it,  in 
my  judgment,  expedient  to  collect  and  embody  every  fact  which  would 
tend  to  throw  light  upon  the  <^igin  and  progress  of  the  disease^  and 
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if  possible  point  out  the  remedy.  With  that  view  a  large  portion  of 
the  report  of  the  last  year  was  devoted  to  that  subject,  and  a  large 
amount  of  valuable  information  respecting  it  collected,  and  at  very 
little  expense.  During  the  same  year  a  commission,  composed  of 
eminent  scientific  gentlemen,  was  appointed  by  the  British  government 
to  proceed  to  Ireland  and  investigate  the  potato  disease  as  it  appeared 
in  that  island.  The  expenses  of  the  commission  amounted  to  nearly 
$90,000 ;  yet  the  results  of  the  labors  of  that  enlightened  committee, 
which  were  very  valuable,  were  all  embodied  in  the  agricultural 
report  of  the  Patent  Office,  with  twenty-fold  as  much  more  upon  the 
same  subject. 

The  alarming  nature  of  the  calamity  which  had  befallen  the  potato 
attracted  the  attention  of  many  of  the  governments  of  Europe,  but 
from  none  emanated  publications  containing  so  large  an  amount  of 
valuable  information  upon  the  subject  as  the  report  from  this  office. 
The  industry  of  this  office,  in  collecting  information  in  reference  to 
this  subject,  enabled  it  to  answer  the  inquiries  of  many  of  the  govern- 
ments of  Europe. 

It  is  unnecessary  to  refer  to  other  subjects  connected  with  agricul- 
ture which  were  embraced  in  the  reports  of  this  office.  It  is  believed 
that  the  value  of  the  services  of  this  office  in  relation  to  the  interests 
of  agriculture  are  appreciated  by  that  great  and  intelligent  class  of  the 
people  engaged  in  agricultural  pursuits,  as  would  seem  to  appear 
from  the  expressions  of  numerous  letters  and  public  journals  received 
at  this  office.  '' 

If  Congress  had  deemed  it  expedient  to  continue  the  report,  several 
valuable  improvements  and  additions  to  it  were  contemplated.  A 
larger  field  of  inquiry  had  been  marked  out  than  had  been  previously 
investigated.  It  was  designed  to  embrace  within  the  scope  of  future 
investigation  additional  crops  and  products,  the  amount  of  cultivated 
land  in  the  Union,  the  statistics  of  the  movements  of  agricultural 
products  from  the  interior  to  the  commercial  marts  and  their  export 
to  foreign  countries,  the  prices  of  agricultural  products,  the  wages  of 
labor,  &c.,  &c  ;  which,  connected  with  the  information  previodsly 
furnished  in  a  more  condensed  form,  would  not  have  failed  to  add  to 
and  increase  the  value  of  the  report. 

I  am  aware  that  it  has  been  objected  against  the  agricultural  report 
of  the  Patent  Office,  that  it  was  unauthorized  by  the  constitution,  and 
that,  if  permitted  to  be  continued,  it  would  endanger  the  liberties  of 
the  people. 

If  collecting  and  laying  before  the  country  valuable  and  statistical 
information  is  unconstitutional,  I  have  no  argument  with  which  to 
meet  the  objection;  and  lam  equally  uno^ble  to  comprehend  how 
the  operations  of  this  office,  connected  with  agriculture,  can  endanger 
the  government  or  the  people.  It  has  not  its  thousand  agents  scattered 
through  the  country,  to  impress  its  influence  unduly  upon  the  public 
mind ;  it  has  but  little  money  to  expend,  and  no  patronage  to  bestow ; 
its  operations  are  silent  and  unseen,  and  they  are  as  harmless  as  they 
are  silent.  Its  whole  expenditure  in  this  branch  of  its  duties  amounts 
to  but  a  few  hundred  dollars,  and  most  of  that  small  amount  goes  in 
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payment  of  clerks,  the  purchase  of  seeds,  and  m  subscriptions  to 
agricultural  publications:  but  these  objeciions  require  no  further  an- 
swer. 

Nor  should  it  be  forgptten  that  the  Patent  Office  has  been  instru- 
mental, withiu  the  last  few  years,  in  introducing  into  the  country 
many  varieties  of  grains  and  vegetables ;  and  it  has  aided  much  in 
introducing  into  the  newly  settled  portions  of  the  Union  valuable 
varieties  of  grains  and  vegetables  well  known  in  those  portions  of  the 
Union  which  have  been  longer  settled^aud  are  more  highly  cultivated; 
and,  altliough  the  popular  names  of  the  varieties  of  seeds  it  has  dis- 
tributed have  given  occasion  for  ingenious  iron^y  and  dignified  ridicule, 
from  sources  evidently  but  little  acquainted  with  such  humble  yet 
important  matters,  no  seeds  have  received  names  at  this  office  for  the 
purpose  of  imposition  or  deception,  and  none  have  been  distributed 
which  have  borne  names  not  familiarly  known  to  every  intelligent 
farmer  atid  horticulturist  iu  the  country. 

All  the  varieties  of  grains  and  vegetable  seeds  distributed  from  this 
office  may  not  have  been  valuable.  Many,  from  want  of  adaptation 
to  soil  or  clitnate,  may  not  have  been  successful — perhaps  not  germi- 
nated ;  but,  if  one  valuable  variety  of  either  is  introduced  from  abroad, 
or  disseminated  in  parts  of  the  Union  in  which  it  was  not  before 
known,  the  trifling  cost  of  the  operation  is  a  million  times  repaid,  and 
the  cause  of  agriculture  is  promoted. 

It  has  also  been  objected  that  the  agricultural  duties  of  this  office 
have  been  assumed  without  authority  of  law,  and  were  therefore  a 
grave  abuse  and  usurpation  of  power.  It  is  not  proper,  perhaps,  for 
me  to  vindicate  the  conduct  of  my  predecessor  under  whose  adminis- 
tration of  the  office  it  was  introduced.  It  will  not,  however,  be  irre- 
levant to  remark,  that  the  subject  had  been  a  matter  of  serious  consi- 
deration by  the  committee  of  the  House  of  Representatives  upon  the 
Patent  Office  during  the  session  of  1839 — '40,  and  the  Commissioner 
was  then  requested,,  by  the  able  chairman  of  that  committee,  to  com- 
municate to  the  committee  ^^^ny  information  relative  to  the  collection 
and  distribution  of  seeds  and  plants;  also,  the  practicability  of  obtaining 
agricultural  statistics,  with  the  addition  of  any  suggestions  deemed 
important  in  relation  to  those  subjects."  • 

That  inquiry  was  answered  by  the  Commi^ssioner  in  the  liberal 
and  enlightened  spirit  in  which  it  was  made,  and  the  collection  of 
agricultural  statistics  and  the  distribution  of  seeds  and  plants  by  the 
Patent  Office  were  santioned  and  provided  for  by  Congress, jby  small 
appropriations  made  each  year,  witli  due  or  two  exceptions,  since. 

That  a  department  or  bureau  of  government  should  devote  a  portion 
of  its  duties  to  the  important  interests  of  agriculture,  is  no  new  thing 
in  the  history  of  nations^  Most,  if  not  all  of  the  leading  governments 
of  Europe,  have  departments  charged  with  these  responsible  duties, 
under  the  supervision  of  officers  called  Ministers  of  the  Interior.  And 
such  a  department  &(eem$  to  have  been  contemplated  by  President 
Washington  and  the  earlier  statesmen  of  the  republic. 

In  the  message  of  General  Washington  to  Congress,  in  December, 
1796,  an  agricultural  or  home  department  is  recommended  by  that 
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revered  and  illustriotis  statesman  and  patriot.  In  1813,  it  was  again 
recommended  in  a  most  able  and  enlightened  report,  drawn  up  and 
presented  to  the  House  of  Representatives  by  i\vd  Hon.  Adam  Seybert, 
chairman  of  the  select  committee  appointed  to  inquire  into  the  state  of 
the  Patent  Office.  And  again,  in  1817,  the  subject  was  considered  by 
a  select  committee  of  the  House  of  Representatives,  which,  through 
one  of  its  members^  the  Hon.  M.  Hulbert,  reported  in  favor  of  the 
establishment  by  Congress  of  a  National  Board  of  Agriculture. 

The  views  of  the  committee  were  expressed  in  the  following  brief 
and  emphatic  language :  '<  The  extent  of  territory,  and  the  richness 
and  consequent  productiveness  of  the  soil  of  our  country,  can  never 
fail  to  invite  and  employ  in  the  cultivation  of  the  earth  far  the  greater 
portion  of  American  industry. 

"  The  interests  of  agriculture  must  therefore  be  primarily  important 
to  the  people  of  the  United  States,  and  must  at  all  times  deserve  the 
warm  support  and  liberal  patronage  of  government.  The  committee 
observe,  with  pleasure,  that  President  Washington,  in  his  speech  to 
Congresis  of  the  7lh  of  December,  1796,  recommended  to  that  body 
the  interests  of  agriculture,  and  the  establishment  of  a  national  board 
to  promote  the  same. 

<<In  different  parts  of  Europe,  as  well  as  in  several  States  of  this 
Union,  such  boards  have  been  instituted  under  the  auspices  of  govern* 
ment,  and  have  diffused  much  useful  information,  and  contributed 
largely,  as  the  committee  believe,  to  the  public  welfare. 

<<  After  due  consideration  of  the  subject,  the  committee  are  of  the 
opinion  that  it  is  advisable  to  establish  at  the  seat  of  government  a 
national  board  of  agriculture,  and  report  a  bill  for  that  purpose." 

It  is  not  recommended,  nor  is  it  desired  by  the  undersigned,  that 
any  such  department,  or  national  board  of  agriculture,  should  be  in- 
stituted by  this  government.  The  practices  of  other  enlightened 
governments  are  referred  to  only  to  show  that  the  exercise  of  such 
functions  by  government  is  not  without  precedent,  nor  without  utility. 

The  concurring  testimony  of  a  very  large  number  of  intelligent 
citizens  from  every  State  and  district  in  the  Union,  received  at  this 
office,  furnishes  convincing  proof  of  the  beneficial  influences  of  the 
agricultural  reports  of  the  Patent  Office.  They  have  been  distributed, 
through  the  agency  of  Congress,  to  every  district  in  the  Union  ;  they 
have  penetrated  every  neighborhood,  and  been  read  in  almost  every 
family ;  and  they  have  awakened  an  interest  upon  the  subject  of  agri- 
culture among  the  intelligent  farming  classes  of  our  population  not 
before  exhibited  nor  felt.  If  they  have  not  always  led  to  efforts  to 
improve,  they  have  produced  in  the  mind  even  of  the  humbler  agri- 
culturist a  conviction  of  the  true  dignity  of  his  noble  avocation,  and 
of  its  first  and  transcendant  importance  among  the  great  interests  of 
his  country.  If  they  had  produced  no  other  effect,  the  money  which 
they  have  cost  would  not  have  been  idly  expended. 

Nor  should  it  be  forgotten  that  it  is  the  only  expenditure  which  has 
been  made  by  Congress  for  the  especial  benefit  of  ihe  agricultural 
classes;  the  oiily  expenditure  for  an  interest  in  the  pursuits  of  which 
ten-fold  the  amount  of  capital  is  invested  that  is  invested  in  any  othe^ 
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pursuit ;  many  times  the  amaunt  of  value  annually  produced  that  is 
produced  by  any  atlier  interest;  and  many  times  tlie  number  of  per- 
sons employed  that  are  employed  in  all  the  other  great  interests  of  the 
country  put  together.  Yet  how  much  is  expended,  and  how  much 
time  is  employed^  in  legislating  for  those  other  interests^  and  hovr 
little  for  agriculture ! 

All  which  is  respectfully  submitted, 

EDMUND  BURKE, 
Commissioner  ofPateniSi 

P Client  Office f  Jan. J  1847. 
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Acid,  Vegetable  N.  S.  Allieon  db  B.  Eugler,  Philada.,  Pa.,  June  5. 

Alarm  bell  for  time-pieces^  Robert  Wilson,  Williameport,  Pa.,  July  3. 

Alcohol  for  fitiffeniDff  hater,  William  McCay ,  Northumberland,  Pa.^  June  22. 

Andirons,  William  Wilson,  Greenfield,  Mass.,  May  16. 
Apples,  grinding,  and  shell-  (  Harris,  Newton,  Webste.*  &  Dart,  Truxton.  N.  J., 

ing  corn,  X     March  10. 

Do.         do.                  do.  Jonathan  K.  Deane,  Augustus,  Ohio,  April  6. 

Awl  haft,  David  M.  Smith,  Gilsum,  N.  H..  October  25. 

Axes,  Jonathan  Pratt.  Jr^  Charlemont,  Mass.,  April  6. 

Do.  Benjamin  Smith,  Canton,  Conn.,  Nov.  2. 

Do.    hatchets,  &c.,  David  Hinman,  Winchester,  Conn.,  Nov.  2. 

Do,    Oval  Asahel  Collins,  Winstead,  Conn..  Oct  25. 

Axletrees,  friction  rollers  Francis  Rees,  Clarksville,  Ga.,  April  14. 

Baker,  Reflecting  tin  William  Prescott,  Boston,  Mass.,  May  24. 

Do.    and  roaster>  Double  re- 
flecting Samuel  Hasey,  Renseelaerville,  N;  Y.,  Dec.  28. 
Balance,  Compound  lever       Jared  B.  Whetmore,  Rush,  N.  Y.,  Feb.  27. 
Do.     Steelyards                  E.  d&  T.  Fairbanks.  St.  Johnsburg,  Vt.,  Sept.  22. 
Do.        Do.         &c.,  Do.  do.  do.  do. 
Do.    weighing  heavy  bodies       Do.                 do.                   do.       Feb.  21. 
Bank  notes,  Preventing  coan^                     ^ 

terfeitiiig  J.  Peabody  &  J.  Dixon,  Salem,  Mass.,  April  20. 

Bark  mill.  James  T.  Giffbrd,  Veteran,  N.  Y.,  Feb.  27. 

Do.  do.  D.  Hamberd  &  G.  Downs,  McConnehown,    pa. 

March  27.  , 

Barrels  for  oil,  Barnabas  Springer,  Henry  county.  Ind.,  April  27. 

Bath,  Elastic  cot  W.  C.  Palmer.  New  York.  N.  Y.,  Nov.  24. 

Do.   Applying  steam  Boyd  Reilly.  Philadelphia,  Pa..  July  SI. 

Bedbugs,Destroving  by  steam  Benj.  Overman,  Greensborough,  N.  C,  June  22, 
Beds,  Cork  for  Ailing  Stephen  Bates,  Boston,  Mass..  Dec  28. 

Bedsteads,  Cornelius  Van  Noy,  Lexington,  Ky>.,  Jan.  10. 

Do.  Bethel  Judd,  ^^vr  London,  Conn.,  May  25. 

Do.  .  Henry  Reismger,  York,  Pa.,  Aug.  18. 

Do.       fastenings,  Hardm  Branch,  city  of  New  York.  April  18. 

Do.  do.  '  John  Richman.  Lancaster,  Ohio,  Dec.  28. 

Do.       sofas,  set(,ees,  dbc,  John  P.  Alien,  Manchester,  Mass.  May  19. 
Beer  or  ale,  Restoring  eour     Moses  Granger,  Lowville, N.  Y.,  Jan.  14. 
Do.  Making  spruce  George  Jones,  Boston,  Mass..  Jan.  27. 

Bells  for  cows  or  sheep,  Samuel  Booth,  Berlin,  Conn.,  June  1. 

Binnacle  lights, '  William  Lawrence,  Meriden.  Conn.,  Nov.  14. 

Bleaching  Bayberry  wax        Benjamin  Gomperts,  city  of  New  York,  Feb.  14. 
Do.       yellow  beeswax,     John  A.  Shultz,  city  of  New  ^ork,  April  30. 
Do.       cotton,  linen,  &c.,    John  B.  Green,  Portsmouth,  N.  H.,  May  29. 
Boards,  Shearing  Simon  Wiilard,  Cincinnati,  Ohio,  May  9. 

Do.     dbc.  Seasoning,  dbc^  Abraham  Plumb,  Buflalo,  New  York,  April  6. 
Boilers,  Steam,Supp]ying  with 

water  Jesse  Fox,  Lowell,  Mass.,  March  14. 

Books,  Cutting  Archibald  O.  Douglass,  Philada.,  Pa.,  Jan.  e. 
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Boots,  Crimping  Silas  Welherby,  Essex,  Vt.,  May  12. 

Do.        do.  Lewis  Lucas,  Barre,  Vt..  Julv  25. 

Do.    &c..  Gum  elastic  soles  Wait  Webster,  city  of  New  York,  May  19. 

Do.    Pe^ ^ing  machine  for    William  B.  Randall,  Fayette,  Maine,  April  6. 

Do.        do.  do.     do.    Frederick  Gray,  Rowley,  Mass.,  April  6. 

Do.    Taps  for  soles  Stillman  Knowlton,  Athol,  Mass.;  Oct.  25. 

Boxes  of  wood,  Harrison  Holland,  Belchertown,  Mass.,  April  13. 

Brand  for  flour  barrels,  Samuel  Huse,  Newburyport,  Mass.,  June  28. 

Bricks,  Moulding  John  Drummond,  Whiiestown,  N.  Y.,  March  6. 

Do.         do.      and  pressing  Daniel  Barn  ford,  Deerfield,  N.  Y.,  April  28. 

Do.         do.  do.  David  Phillips,  Natchez,  Mies.,  June  23. 

Do.    press,  David  M.  Crellis,  Sandwich,  N.  H.,  Ams.  11. 

Do.    Stock,  lilej  &c,  D.  Flagg,  Jr.  &  A.  Parker,  Sweden,  N.  B.,  Dec.  28. 

Brush^room,  &c.,  handles,    EvansTurk,  Harrisburg,  Pa.,  May  18. 
Buds,  Delaying  blossominff     Robert  Moore,  Ro^an  county,  N.  C,  March  16. 
Buildings,  Securing  from  fire,  Ebenezer  Mix,  Batavia,  N.  Y.,  Nov.  22. 
Bungs,  Manufacturing  Robert  Barlow,  Philadelphia,  Pa.,  Dec.  1. 

Canal  locks^Securing  water  in  James  Dewees,  Pottsville^Pa.^  Dec.  31. 
Candles^ipping  John  Aborn,  "^  *'       •        ^9^ 

Cannon,Primer8forpercus8ionJoshua  Shai  ^ec.  31. 

Car,  Railroad  John  C.  Biai  r,  N.  Y.,  July  1 1. 

Do.       do.  Isaac  Coope  i,  25. 

Do.       do.  Samuel  Sny  Jov.  10.    . 

Carding  machine,  Robert  Barl  t.  25. 

Do.  do.  Luther  Colb  v.  20. 

Cards,  boards,  &c..  Homer  Whi  f.,  April  27. 

Do.    Cotton  and  wool,         Edward  Fat  i.  24. 

CarriageSfDisengaging  horsesRobert  Beal  .  .^  ,  May  12. 

Cement  for  wooq.  brick,  <&€.,  Richard  Walsh,  Boston,  Mass.,  Jan.  5. 
Chimneys,  Preventing  smok- 
ing, dx.  Jeremiah  Sullivan,  Washington,  D.  C,  April  27. 
Churn,  John  H.  Brunwer,  McKean,  Ohid,  Feb.  9. 

Do.  Jedediah  Darrow,  Warren,  Ohio,  June  2. 

Do.  William  Loomis*  Ashford,  Conn.,  June  2. 

Do.  Jesse  Ladd,Hoiderness,N.H.,  June  22. 

Do.  Simeon  Power,  Lawrencevilie,  Pa.,  June  23. 

Do.  Isaac  Van  Gorder,  Warren,  Ohio.  June  27. 

Do.  James  Bennett,  Brutus,  N.  Y.,  July  25. 

Do.  Caleb  C.  Knowles,  Fayeite,  N  1 2. 

Do.  Anthony  C.Carrell,GreenvilI  25. 

Do.  Joseph  Rickey,  Centre  townsl  .  25. 

Do.  Eli  Willemin,  Salem  township  ^. 

Do.    Balanced  lever  Caleb  Angrevine,  city  of  New  ). 

Do.    Revolving  dasher        Hardin  Branch,  city  of  New  y. 
Clay,  Mixing  Jesse  Chapman^Mad  River  tc  June 2. 

Do.     do.      db  making  brick  D.  Phillips  &  J.  D.  Drummond  >  N.  Y., 

May  15. 
Clocks,  Rufus  Porter,  Billerica;  Mass.,  June  22. 

Do.  James  S.  Seger,  city  of  New  York,  Nov.  27. 

Do.    striking  part  George  Parker,  Itjiaca,  New  York,  April  7. 

Do.  do.  James  Bogardus,  city  of  New  York,  May  18. 

Clothes  vice,  Samuel  Prior,  Salem,  N.  J.,  March  22. 

Coaches,  barouches,  &c.,        Robert  Gednev^  city  of  New  York,  April  7. 
Cock,  Jacob  Bright,  Sunbury,  Pa.,  June  22. 

Do.  To  prevent  freezing  in 

pentstocKs,  <&c.,  Dixwell,  Lathrop,  Jr.,  Norwich,  Conn.,  Dec.  5. 

Coffee  mill,  Double  T.  H.  Wetherly  &  J.  Torrey,  Miibury,  Mass., 

July  17. 
Do.    and  spice  mill,  E.  Parker  &,  H.  White,  Meriden,  Conn.,  June  22; 

Do.  do.  Ammi  Clark,  Berlin,  Conn.,  July  20. 

Combs,    Preparing   tortoise 

shell,  &c.,  Reuben  Munsen,  citv  of  New  York,  May  22. 

Compass,  Surveying  William  J.  Young,  Philadelphia.  Pa.,  Jan.  17. 

Constructing  boats  &  vessels  Albert  Dorman ^Norfolk,  Va..  Oct.  25. 
Cooking  apparatus,  S.  D.  &  W.  T.  Day,  Wcstfield,  Maes.,  June  8. 

Do.  do.  James  Bennett,  Brutus,  N.  Y.,  July  25. 

Do.     stove,  Horace  Bartlett,  Bridgeport,  Conn.,  May  12* 
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Cooking  stove, 
Do.        do.    Coal 
Do.        do.    and  fireplace, 
Do.        do.    Portable 
Do.        dp.    RevoIvin/| 
Corn  shelling*  grinding,  &c. 
Do,       do. 
Do.       do. 
Do.       do. 
Djo.       do. 
Counterfeit  figure,  Lathe  to 

prevent 
Cracker  and  biscuit  cutting. 
Croup  in  poultry,  Curing 
Cultivator,  or  harrow, 
Cutting  sausage  meat, 
Do.         do.       do. 

Diamonds,  Setting 
Distilling, 

Do. 
Dock,  Dry 
Do.    Floating  screw 
Door  fastener, 
Door  springs,  Vertical  wire 
Doors, 

Dou^h,  Kneading 
Dyeing  with  alkaline  prus- 
siates, 

Faucets,  Spring  lever 
Felt,   Washing,   dbc,  paper- 
makers' 
Fenders,  Shaping  fire 
Fire-arms, 


Do. 
Do. 


Loading  and  dis- 


Fireplace  tor  burni/ig  coal, 
Flax  and  Hemp,  Breaking  & 
dressinfiT, 

Do.  do.  do. 

Fomentation,  Applying,  &C., 
Forges,  Backs  (or  and  other 
fires, 
Do.       do.     for  fires,  dc^c. 
Friction  rollers, 
Fur,  cutting  from  pelt 
Fur,  Separating  from  hair, 

Furnace,  Blast,  for  iron  ore. 
Do.       Hot-air  &,  bake  oven 

Garments,  Tailors'  square  dc- 

lineatinff 
Gate  purchase.  Rotary 
Glass,  Flattening 

Do.    hones. 

Do.    Machme  for  blowing 

Do.    for  orreries,  &c., 
Gold,  Swinging  riddles,  4&c., 

Do.   Washing,  &c.. 

Do.  do.       do. 

Grates, 
Gridirons, 
Grinding  cylinders, 
Grist  mill, 
lyo. 


Henry  O.  Foote,  Dover,  N.  H.,  Dec.  7. 
David  Gassner,  city  of  New  York,  April  11. 
Edward  Potter,  Providence,  R.  I.,  May  8. 
Stephen  J.  Gold  JZJorn wall « Conn.,  Aug.  29. 
Henry  Stanley,  Poultney,  Vt.,  Dec.  7. 
Daniel  Mullier,  Worcester,  Ohio,  Jan.  24. 
William  Gee,  Prince  George  county,  Va.,  May  10. 
Christian  Thomas,  Lancaster,  Pa.,  SepL  3. 
Michael  Carpenter,  Lancaster,  Pa.,  Oct.  25. 
Daniel  Hall,  Strasburg  township,  Pa.,  Nov.  12. 

David  H.  Mason,  Philadelphia,  Pa^  June  7. 
J.  &  C.  Bruce,  King's  county,  N.Y.,  March  13. 
T.  V.  Bush,  Clark,  Ky.,  June  27. 
Waldren  Beach,  Philadelphia,  Pa.,  Oct.  25. 
John  Brannon,  Baltimore,  Md.,  March  8. 
Charles  Otis,  Greene,  Pa.,  Nov.  29. 

John  Dickinson,  Philadelphia.  Pa.,  Nov.  30. 
.^acob  Miller,  Lancaster,  Pa.,  Feb.  16. 
Lewis  Johnson,  Eastoh,  Pa.,  Nov.  9. 
David  Brown,  city  of  New  York,  Feb.  11. 
S.  H.  Stinchfield,  New  Orleans,  La.,  April  27. 
Calvin  Washburn,  Bridgewater,  Mass,  April  18. 
John  Codman.  Boston,  Mass.,  Dec.  28. 
Eastman  R.  Bail,  Oswego,  N.  Y.,  April  5. 
N.  C.  Willett,  Jonesborough,  Tenn.,I)ec.  28. 

Felix  Fossard,  Pittsburg,  Pa.,  Dec.  14. 
Charles  Goodyear,  Philada.,  Pi^.,  March  16. 

Samuel  E.  Foster,  Brattleborough,  Vt.,  May  25. 
T.  Thomas  &  R.  Fuller,  city  of  New  York,  Nov.  19. 
J.  W.  Plummer  d6  J.  Clark,  Wayne  township,  Ohio, 

May  17. 
James  B.  Porter,  Girard,  Pa.,"'Aug.  4. 

P.  A.  Morineau.  Philadelphia,  Pa..  Oct.  19. 
Artemes  Torre),  Boston,  Mass.,  Oct.  25. 

Ebenezer  C.  Chase,  Jay,  Me.,  Jan.  6. 
Arnold  Zellnor,  Giles  county,  Tenn.,  Oct.  25. 
T.  L.  Jennison,  Cambridge,  Mass.,  Aug.  30. 

Philo  P.  Curtis,  Utica,  N.  Y..  March  22. 
Asa  Graham,  Hamilton,  N.  Y.,  Dec.  25. 
James  D.  Cobb,  Lebanon,  Ohio.  June  22. 
Denison  Williams,  city  of  New  York,  Oct.  25. 
C  .Lock wood,  R.  LocKwood,d6  J.  Arnold,  Fairfield, 

Conn.,  Dec.  4. 
Thomas  Gre^g,  Connellsville,  Pa.,  May  22. 
Jacob  Stone,  Baltimore,  Md.,  May  29. 

Andrew  Weswell,  Exeter.  N.  H.,  June  7. 
1.  Musser  &  L.  B.  Gitchell,  Canton,  Ohio,  Feb.  11. 
John  J.  Adams,  Washington,  D.  C,  April  21. 
A.  Gordon  &  J.  P.  Bake  well,  Pittsburg,  Pa.,  Dec.  8. 
Joshua  Laird,  Pittsburg,  Pa.,  Dec.  14. 
Morris  J.  Gardner,  YorK,  Pa.,  April  30. 
Oscar  Willis,  Morgantown,  N.  C,  Sept.  5. 
Thomas  Rives,  Jr.,  Hall  county,  Ga.,Feb.  3. 
William  Davis,  Fauquier  counjy,  Va.,  Nov.  22. 
James  Al water,  New  Haven,  Conn.,  Oct.  25. 
F.  Bush  &  L.  Pratt,  Meriden,  Conn.,  March  28. 
Jonathan  Bridges,  Troy.  N.  Y..  July  24. 
Gideon  Hotchkiss.  Windsor,  N.Y.,  Jan.^. 
Amos  Barnes,  Coles vilie,  N.  Y.,  April  27. 


Digitized  by  LjOOQ IC 


List  of  American  Patents  which  Expired  in  1846.  37 

Orist  mill,  Oliver  N.  May,  Hancock,  N.  Y.,  May  5. 

Do.  Aaahel  Bacon,  Windsor,  N.  Y.,  June  4. 

Do.  Joseph  C.  Gentry,  Philadelphia,  Pa.,  July  14. 

Do.       fixate  presuare,  Seaver  Prentiss,  city  of  N.  V.,  June  4. 

Do.       scouring  db  hulling,  D.  Parmelee  db  J.  Moores,  New  Troy,  Pa.,  June  12. 

Hair  for  matrasses,  Picking    A.  Green  db  J.  S.  Osgood,  Hamilton,  N.  Y.,  Dec.  18* 
Harness,  Fly  net  for  horses'  Henry  Rorn,  Philadelphia,  Pa.,  June  22. 
Harrow,  Corn  and  grain  cul- 
tivator Nathaniel  Stanton,  Jr.,  Florida,  N.  Y.,  July  9. 
Do.     Cylindrical  revolving  James  D.  Woodside,  Washington,  D.  C.,  July  28. 
Hat  bodies,  Seth  Graham,  Fayette,  Maine,  May  15. 
Hats,  Manufacture  of             J.  Ta> lor  db  C.  Brown.  Danbury,  Conn.,  Jan.  13. 
Do.   Napping                        J.Dart,  Jr.,  W.  Wells  &  D.Olmsted,  Buffalo,  N.Y., 

May  12. 
Do.        do.  H.  Woriham  &  G.  S.  Petty,  Lancaster, Ky., July 9. 

Do,   Planking  G.  &.  E.  Pa^e,  Manchester,  Conn.,  Nov.  9. 

Do.    Washing  Samuel  Drinkhouse,  Easton  borough.  Pa.,  Jan.  30. 

Do.   Waier-proof  Richard  Mills,  Baltimore,  Md.,  Feb.  27. 

Do.  do.         Stiffeninsr,  Georare  W.  Downs,  Circleville,  Ohio,  Oct.  25. 

Heat  from  s.noke.Abstractin'g  Daniel  Steinhaver,  Philadelphia,  Pa.,  Dec.  13. 
Hoe,  Benjamin  Hinkley,  Fayette,  Me.,  June  23. 

Hoes,  Fastening  handles  to     Keener  Dare,  Greenwich,  N.  J..  Feb.  14. 
Horse  power,  T.D.  Burrall,&  J.  F.Axtell.  Geneva,  N.Y.,  June  13. 

Do.  Timothy  Shower  man,  Covington,  N.  Y.,  June  27. 

Do.  dG  accelerating 

motion,         Richard  S.  Schevenell,  Orangeburg.  S.  C,  Nov.  1 3. 
Do.  Portable  James  H.  Corey,  Bethel  township.  Ohio,  Feb.  27. 

Do.  do.  David  Flagg,  Jr.,  city  of  New  York,  Dec.  28. 

Hulling  buckwheat,  barley,      Thomas  Register,  West  township,  Ohio,  April  5. 
Do.     clover  seed,  Christopher  Seebold,  Jr..  New  Berlin.  Pa.,  March  6. 

Do.  do.  Geo.  Monehon,  Auffusta  township,  Ohio,  April  27. 

Do.  do.  Pierson  Readine,  Trenton,  N.  J.,  July  31. 

Do.  do.  G  &  E.  Faber,  Pittsburg.  Pa.,  Oct.  13. 

Do.     and  chopping  grain,    GgWales,  Centre  lownsnip,Union  Co.,  Pa.,  July  24. 
Do.     and  cleaning  grain,     (Mn  Lull,  Otsego,  N.  Y.,  Aug.  25. 
Do.     rice,  Joshua  M..  Buskev,  city  of  New  York,  Oct.  25. 

Do.      do.  andbarley»  T.  F.  Strong  &  M.T.Moody,  Northaaiptoo,  Mass., 

Nov.  17. 
Do.     and  polishing  rice,      J.  Beach  &  S-  Starr,  Middtetown,  Conn-,  May  10. 
Do.         do.  do.  T.  F.  Strong  &  M-  T.  Moody,  Northampton,  Mass., 

Aug.  29. 
Hydrostatic  oil  press,  O.  Badger  &  O-  Lull,  Otsego,  N-  Y.,  Aug.  9* 

Ice  steamboat  Robert  Irvin,  Baltimore,  Md-,  Jan.  12. 

Inclined    planes,    Propelling 

cars  on  William  Bent,  Philadelphia.  Pa-,  Oct.  25. 

Iron  manufacture,  Norman  Callender,  Reesville,  N.  Y.,  July  18. 

Iron  ore,  Separating  Joseph  Goulding,  Ramapo,  N.  Y.,  May  18. 

Kiln,  Lime  Samuel  Griscom,  Reading,  Pa*,  Jane  26. 

Lamps,  Compound  spirits  for  William  Magee.  city  of  New  York,  April  27. 

Do.    Gas  Solomon  Andrews.  Perth  Amboy,  N-  J.,  May  10. 

Do.    tallow^  ^.,  Norman  Rnblee,  Montpelier,  Vt.,  Dec.  4*    • 

Lancet,  or  guard  spring,  Samuel  WilmotLBridgeport,  Conn.,  Oct.  25. 

Lathe,  Turning  William  Green,  Bedford  county.  Tenn-,  April  27- 

Do.         do.  John  Bisbee,  Plainfield.  Mass.,  Nov.  8. 

Do,        do.      chair-tops,      Horatio  Cook,  city  of  New  York,  Nov.  30. 

Do.        do.       whip-stocks,  G.  Dayton  &  A.  Mallory,  Wcstfield.Mass.,  April  27 
Laths,  Cutting  Ira  Carpenter,  Cincinnati,  Ohio,  May  2. 

Do.         do.    Revolving         Simon  Billard,  Cincinnati,  Ohio,  March  16- 
Leg  and  thigh.  Extending       Joseph  Merrill,  Glasgow,  Ky.,  June  22. 
Lightning,  Protecting  vessels 

from  Elisha  L.  Keen,  city  of  New  York,  June  27. 

Lime,  Spreading  Mark  L.  Wilson,  Cluakertown.  Fa..  June  22- 

Lock,  Door  James  Kyle,  Ramapo,  N.  Y-,  May  18. 

Do.       or  spring  latch,      Robert  J,  Byram,  Boston,  Mass*,  May  13. 
Do.       Manutacturing     James  Meneely,  Watervliet,  N*  x  •,  Jan.  12. 
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Lock,  Compression  cannon 
Do.   Percussion 
Do.  do. 

Do.  do. 

Do.   Portable  cannon 

Marble,  Sawing 
Marine  railway, 
Medicine,       Anti-spasmodic 
tincture 
Do.       Astringent  tonic 
Do.       Bitter  tonic 
Do.       Compound  tincture 

myrrh. 
Do.       Cure  for  cholera 
Do.       Sweating  powders 
Milk,  Can  for 
Mill  stones. 
Do.  Annular 

Do.  Bed 

Do.     .      Dressing 
Mineral  water,  Seidlitz  or  Ro- 
chelle 
Do.       Soda  apparatus 
Do.  Do. 

Do.       Soda  fountain, 
Moccasins,  socks, 

Nails,  Cutting  and  heading 
Do.    Manufacturing 
Do.    Wrought 
Do.         do. 

Oakum.  Picking 

Oil  cloth,  Manufacture  of 

Oil,  Fidh,  whale  and  sperm 


Joshua  Shaw,  Philadelphia,  Pa>,  Dec.  3- 
Israel  B.  Richardson,  Palmy ra,  N.  Y.,  Feb.  17. 
Francis  DowJer,  Wayne  township,  Ohio,  April  9- 
David  G.  Coiburn,  Port  Byron,  N.  Y-,  Oct.  25. 
Joshua  Shaw,  Philadelphia,  Pa-,  Dec-  3* 

Isaac  D.  Kirk,  Philadelphia,  Pa.,  July  3- 
Leonard  White,  Norfolk,  Va.,  Nov.  15. 

Horton  Howard,  Columbus  Ohio,  Aug.  30. 
"Do,  do*  do.     do.    25. 

Do.  do.  do.     do.    25. 

Do.  do-  do.     do.    25. 

Jacob  Houck,  Baltimore,  Md^Aug.  25. 
Horton  Howard,  Columbus,  Ohio,  Aug-  25* 
Artemus  Crittendeix,  West  Turin,  N.  Y.,  July  14. 
David  Stern,  Vandenburg  county,  Ind.,  Jan.  5. 
John  Morley,  city  of  New  York,  Nov.  28. 
William  Bennett.  Chesterville,  Me.,  Oct.  25. 
John  Keel'er,  Williamsport,  Pa.,  Jan.  13. 

Joseph  Boston,  city  of  New  York,  May  5. 
George  H.  Duffy,  Alexandria.  D.  C,  April  19. 
Joseph  H.  Lanning,  Philadelphia,  Pa.,  June  22. 
J.  Fraley  <&  A.  Kirkpatrick,  Urban,  Ohio,  May  9. 
Denison  Williams,  city  of  New  York,  Oct.  24. 

Emerald  Mason,  Milton.  Vt.,  June  6. 
Freeman  Palmer,  Buflalo,  N.  Y.,  Oct.  25. 
Thomas  W.  Harvey,  Jamestown.  N.  Y.,  Jan.  4. 
John  V.  Green,  city  of  New  York,  Dec.  28. 

E.  Cook  <fc  S.  Usher,  Haddam,  Conn.,  July  9. 
D.  Powers,  Lansingburg,  N.  Y-,  Feb.  18. 
D.  C.  &  C.  H.  Rna#  &,  A.  Ho  wland,  Oswego,  N.  Y., 
May  29. 


Oil,  Whale,   sperm,   cotton 

seed,  &c.  Ephraim  C.  Moss,  city  of  New  York,  Dec.  28, 

Opium  from  poppy.  Pressing  Lucius  Cook,  Shrewsburg,  N.  H.,  April  2o. 
Organs.  Seraphma  Louis  Zwahlen,  city  of  New  York,  May  5. 

Ovens,  Tin  bake  WilKam  Lewis,  Franklin,  N.  Y.,  Jan.  6. 


Packing  for  steam  engines. 
Paint,    or    composition    for 
launching, 
mill,  ^rain,  <fcc., 
do.    mdigo 
do.    dye  stuffs,  d^c, 
Painting,  elastic  starap,  <&c., 
Paper  making,  Filtering  for 
Do.    Manufacturing 

for  covered  buildings, 
press,  Hot  and  cola  cyl 
fnder 

Sizing 

Pegs  or  pins,  Pointing 
Picker  and  spreading  cotton, 
Pins,  Manufacturing 
Pipes,  Coating  with  tin 
Plane,  Double  iron 
Planing  machine 
Do.     boards,  and  polishing 

marble. 
Do.    tongueing  <S&  grooving 
Do.    wood,horizontal  knife 
Pliers,  Cutting 
Plough, 


Do. 
Do. 
Do. 


Do. 
Do. 

Do. 


William  V.  Grinnell,  Middletown,  Conn.,  April  5. 

Winslow,  Chandler  &^  Mil  liken.  Unity,  Me.,  June  4. 
James  Bogardus,  city  of  New  York,  Jan.  18. 
Oliver  C.  Harris,  Waterville,  N.  Y.,  March  15. 
William  C.  Johnson,  Philadelphia,  Pa.,  May  3. 
Thomas  Boynton,  Windsor,  Vt.,  July  12. 
Thomas  French,  Ithaca,  N.  Ym  May  26. 
Solomon  Stimpson*  Newbury,  Vt.,  March  12. 
Frederic  A.  Tuft,  Dedham,  Mass.,  May  11. 

A.  H.  Jarvis  &  T.  French.  Ithaca,  N.  Y.,  Nov.  6. 
John  Ames,  Springfield,  Mass.,  Sept.  1. 
Jam^s  Hull,  North  Bridge  water,  Mass.,  July  7. 
James  Whiten,  North  Bridge,  Mass.,  July  20. 
John  J.  Howe,  North  Salem,  N.  Y.,  June  22. 
Thomas  Ewbank,  city  of  New  York,  May  16, 
William  B.  Reynolds,  St.  Clairsville,  Ohio,  July  7. 
Thomas  F.  Fuller,  Bristol,  Pa.,  Oct.  25. 

Moses  Lancaster,  Philadelphia,  Pa..  April  5. 
John  Drummond,  Whitestown,  N.  Y.,  April  27. 
Uri  Emmons,  citv  of  New  York,  March  6. 
Ruesel  Curtis,  Springfield,  Mass.,  Oct.  25. 
Thomas  Whities,  Bellefontaine,  Ohio,  Jan.  14* 
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Plough, 
Do. 
Do. 
Do. 
Do, 
Do. 
Do. 
Do. 

Do.    Bar  slmre 
Do.    and  harrow, 
Da.    Self-sharpening 
Do.  do. 

Do.  do. 

Plugs  for  ships.  Cutlingr 
Power,   Propelling  mills  by 

lever 
Press,  Cheese 
Do.       do.      cider,  &c.. 
Do.    Cotton 
Do.    Flour 

Do.    Rotary  togrgle-joint 
Do.    Standing 
Do.    Tobacco 
Do.    Wed^e 
Printing  machines, 

Do.      press,  Faustus 
Propelling  boats. 

Do.      canal  steamboat^, 

Pulp  dresser, 

Do.  Preparing  and  dressing 
Do.  strainer, 
Pumps, 

Do.    Air,  or  ventilator 

Do.    Spiral 

Do.    Valve  earing,  or  drop 
Punching  holes  in  raw  hides, 
Do.      Iron}  steel,  «&c., 

Rags,  Cleaning 

Do.  do.       and  dusting 

Railroad  cars. 

Do.     switches. 
Raising  water, 

Do.        do. 

Do.       do.    by  steam, 
Rifles,  Cane 
Do.    Manufacture  of 

Rivets  for  copper, 
Ruler,  Parallel 
Ruling  paper, 

Saddles,  Steel  spring,  worm 

Do.      trees,  Harness 
Salt,  Manufacturing 
Saw,  Gumming 

Do.    Manufacturing 

Do.    Set,  for  mills, 

Do.    for  cutting  Laths,  Cir- 
cular 

Do.    strainer, 

Do.    mills. 

Do.      do. 

Do.      do. 

Do.      do. 

Do.      do.  Blockhead  for 


Samuel  Ogle,  Adams  county,  Pa.,  Feb.  28. 
Joseph  Dudley,  Fleming  county,  Ky.,  May  8. 
George  Crowl^leepy  creek,  Va.,  June  27. 
Georffe  Wolf,  Fairfield  county,  Ohio,  June  27. 
John  Moore,  Cynthiana,  Ky.,  Aug.  7. 
Geo.  W.  Palmer,  Jefferson  township,  Ohio,  Aug.  17 
John  Weaver.  Brownsville,  Pa.,  Aug.  17. 
John  Bucks,  Kast  Rushville,  Ohio,  Dec.  28. 
Moses  Huffman,  Elizabeth,  Tennessee,  Dec.  28. 
Henry  Highly,  Canaan,  Conn,,  Dec.  11. 
Bancroft  Woodcock,  Mt.  Pleasant,  Pa.,  Jan.  26. 
Job  B.  Norton,  Utica,  N.  Y.,  April  27. 
Waldren  Beach,  Philadelphia.  Pa.,  Dec.  28. 
Daniel  Flint,  Nobleborough,  Maine,  April  19. 

William  Rhodes,  Trenton,  Tenn.,  April  27. 

Benjamin  Hinkley,  Fayette,  Me.,  Oct.  25. 

John  Holmes,  Pans,  Me.,  Feb.  6. 

David  Phillips,  Natchez>  Miss.,  April  27. 

Svlvanus  Hathaway,  Massillon,  Ohio,  Feb.  13. 

Thomas  W.  Harvey,  Jamestown,  N.  Y.,  April  27. 

Aaron  Hale.  Boston.  Mass.,  June  26. 

George  Booker,  Richmond,  Va ,  Feb.  8. 

Oliver  Perkins,  Oxford,  Me.,  Aug.  8. 

John  Hatch.  Boston,  Mass.,  March  21. 

Seth  Adams,  Boston,  Mass.,  May  23. 

Jarvis  Ring,  Ogden,  N.  Y.,  Oct.  25. 

I.  Sheffield  &  I.  Ingraham,  Erie  county,  N.  Y., 

May  17. 
Coleman  Se]l(  ne  6* 

John  Ames,  S 
James  Sawye 
Moses  Bucklii 

G.  Harly  A,  I.  Pa.,  June  1. 

Cotton  Foss,  ] 

Eli  KendelU  L»..^j .  ..*. , 

William  Angell,  Providence,  R.  L,  July  19. 
James  Bennett,  Brutus,  N.  Y.,  July  25. 

George  Curriel,  Manchester,  Conn.,  Feb-  7. 
Samuel  E.  Foster,  Brattleborough,  Vt.,  June  1. 
Jedediah  Richards,  Elbridge,  N.  Y-,  March  9. 
William  Howard,  Baltimore,  Md.,  Aug.  2- 
L.  Disbrow   &   I.  Sullivan,  city  of  New  York, 

Aug.  28. 
Philip  Tusing,  Broek^s  Gap,  Va.,  Nov.  7. 
David  Colver,  Deer  Creek,  Ohio,  June  6. 
Rogrer  N-  Lambert,  Upton,  Mass.,  Feb-  27. 
J.  W.  Plummer  db  J.  Clark,  Wayne  township,  Ohio, 

May  17. 
George  W-  Sowle,  New  Bedford,  Mass.»  May  11. 
James  Carrington,  Wallingford,  Conn.,  April  14. 
Alfred  Hathaway,  Troy,  Mass*,  Dec.  31. 

George  PritchardJZJIarkburg,  Va-,  May  3. 
Phi!o  Washburn,  Taunton,  Mass.,  March  8. 
Calvin  Guiteau,  Geddes,  N-  Y;.  Oct.  25. 
Jeremiah  Case,  Sodus,  N.  Y-,  Oct.  25. 
Stephen  Ustick,  Waphinp^tcn,  D.  C-,  Aug.  11. 
Norman  Urquhart,  Madison  county,  Ala.  Feb.  7. 

Francis  Shumard,  Cincinnati,  Ohio,  Oct.  31. 

T.V.  Leroy,  <fc  A.  Sanford,  Newport,N.Y.,  July  25, 

Vachael  Blayloch,  Bellefontaine,  Ohio,  March  24.  j 

John  R.  Drake,  Oswego  N.  Y^  April  27. 

Levi  Chapin,  Walpole,  N  H-,  June  1* 

David  W.  Hall,  Sparta,  Geo ,  Nov.  27. 

John  Sinclair,  Richland,  Ohio,  Feb.  28«  j 
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Saw  milli  circular  railway, 

&Cm  Allen B.  Reynolds,  Cincinnati,  Ohio,  June  29- 

Sawing  circles,  Thomas  Arrastrooff,  Hamilton  county,  Ohio,  Ju- 

ly 18. 
.    Do.     wood,  T  .Blood  db  S.  A.  Hur^J,  Fairfield  county,  Conn-, 

May  22. 
Screws,  Cutting  endless         John  H.  Shrad6r,  Philadelphia,  Pa.  Oct.  25. 
Shell    and  shot.  Elongated 

spiral  W.  P.  Pier  db  A.  Mack,  Detroit.  Mich-  April  6. 

Shingles,  Cutting  George  Wolf,  Clearcreek  township,  Ohio,  March  22. 

Do.      Sawing  D.  McArthur   &   T.  McKibbin,   Urbano,   Ohio, 

Feb.  16. 
Do.     &  staves,  heading, 

&c.,  David  Fhigg,  Jr.,  city  of  New  York,  Dec  28- 

Shot,  Manulacturing  buck       John  Snyder,  city  ol  New  York,  Jan.  26. 
Silk  reel,  Eliphalet  Snow,  ManRfield,  Conn.  March  16. 

Do.  do.  Charles  G-  Green,  Windsor,  Ver.,  May  31. 

Smoke  ventilator,  Silas  Smith,  Hamilton,  Ohio,  March  17. 

Smut  machine,  Stephen  Fellows,  Sandwich,  N.  H.,  May  24. 

Do.       do.  Nathaniel  Wmslow,  Poughkeepsie,  N.  y .,  Oct.  26. 

Spade,  Socket  C-  Richmond  &  H.  Caswell,  Jr.,  Taunton,  Mass.. 

July  13. 
Spinning,  Roping  cotton         John  A-  Bradshaw,  Foiborough,  Mass.,  Dec*  8. 
Do.        Spindle  cotton  Nathaniel  Rider,  Dudley,  Mass..  Nov.  3. 

Do.       throstle  frame  Seth  Simmons,  Providence,  R.  I..  Jan.  16. 

Do.       Wool  Calvert,  South  wick,  dc  Messenger,  Lowell,  Mass-, 

March  31. 
Do.  do.    and  cotton     David  Newbrough,  Ridley  township,  Ohio,  Aprfl  27. 

Spools  and  bebbins  Simeon  Prestrey,  Jr.,  Canton,  Mass ,  July  26- 

Spoons,  Manufacturing  Charles  Goodyear.  Philadelphia,  Pa.,  Aug.  U. 

Stairs,  Circular,  &c.  Edward  B.  Smith,  Buffalo,  N.  Y-,  Nov.  16- 

Staves,  jointing,  &c.,  Philip  Cornell,  Brutus,  N.  Y.,  April  11. 

Steam  engine,  Stacy  Costill.  Philadelphia,  Pa.,  Feb.  20 

Do.       do.  Lafayette  Tibbitts,  New  Glasgow,  Va.,  June  22. 

Do.       do.       locomotive*  & 

cars,  S.  H-  Long,  Philadelphia,  Pa-,  Dec  28. 

Do.       do.       Rotary  Luther  Carman,  Oxford,  Me.  July  16. 

Do.       do.  do.  William  Jones,  Bradtord  Va.,  Nov.  10. . 

Do.     to  machinery ,Applying  Seth  Boyden,  Newark,  N.  J-,  Oct.  31. 
Do.     Generating  &  applyingBemamin  Phillips,  Philadelphia,  Pa-,  Jan.  31. 
Do.     power.  Increasing       -N-  P.  Goodell,  Kirtland,  Ohio,  Jan.  23. 
Steering  ships,  dx-,  Elijah  Soule,  Duxbary,  Mass.,  Nov.  3. 

Stereotype  blocks,  Samuel  Sawyer,  Boston,  Mass.,  May  28. 

Do.  do.  Bradbury  Haskett,  Boston,  Mass ,  May  21- 

Do.  do.     Fastening 

cam  and  spring  Abel  Chandler,  Concord,  Mass-^uly  13. 
Slock,  Edmund  Badger,  Philadelphia,  Pa.,  April  9* 

Do-    Gin  sawing  Abraham  Myers,  Boonsborough,  Mass ,  Nov.  9* 

Stone,  &c.,  Dressing  Clark  Miller,  Williamsport.  Pa.,  Feb.  14. 

Stoves  Nathan  Parrish,  Mendon,  N.  Y.,  Nov.  2. 

Do.     Anthracite  coal  Jordan  L.  Molt,  City  of  New  York,  May  30. 

Do.  do.  EiiphaletNott,SchenectadyN.  Y.,  Oct.25. 

Do.     and    chimney's    con- 
struction, AsaGraham,I(umford,Me.  Dec  28. 
Do.     and  furnaces.  Ephraim  Baldwin,  Gibbonsville, N.  Y.,  July  19. 
Straw,  hav,  &c.,  Cutting        Jacob  Harland,  Tompkinsville,  Ky.,  April  19. 
Do*    and  Leghorn  Bonnets, 

Pressing  Otis  Plimpton,  Foxbarough,  Mass,,  Dec  28. 

Stumps  of  trees,  Removing     John  E.  Larkin,  Salem,  N.  Y.,  Oct.  25- 
Syphilis,medicinefor  the  cure 

of  Nicholas  Badeau,  city  o|  New  York,  March  8. 

Tan  vats,  or  letches,  William  Brown,  Herkimer,  N.  Y»,  June  28. 

Tanning  hides,  liming, &c,     Caleb  Hawk,  Monroe  county,  Va.  May  3. 

""'bwYc 


Do.       leather,  Joseph  Blunt,  city  of  New  York,  Nov.  30- 

Do.       Preparmg  hides  for  'Lewis  Newsom,  Gallipolis,  Ohio,  March  8. 
'^  "*        ' '"  -  .       -   i^nghip.  Pa  Dec  5 

hkeepsie,  N.  Y.,  I 

Digitized  by  LjOOQ IC 


Do.      without  use  ol  lime,  Edward  Evans,  Salem  township.  Pa-  Dec  28. 
Tenons,  Sawing  Charles  Thompson,  Poughkeepsie,  N.  Y.,  Dec  6- 
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Threehiog  machine,  Orlando  Hurd,  Bridgeport,  Conn.,  Jani  23. 

Do.  do.  Nathaniel  Adams^  Westmoreland,  N.  Y.,  March  2. 

Do.  do.  Hardin  Branch,  city  of  New  York,  April  18.     ' 

Do.  do-  Samuel   Cable,   Beaver  Creek   township,  Ohio, 

-         May  10. 
Do.  do.  M.  S.  Flaglor,  city  of  New  York.  Julv  r. 

Do.  do.  Squire  Campbell,  Onandaga,  N-  Y.,  Oct.  26. 

Do.  do.       and  grist 

mill,  Matthew  Wilson,  Springfield,  Va.  April  18- 

Do.  and  shelling  corn 

and  grinding  apples,  Jesse  Bevier,  Serapronias,  N.  Y>  Dec*  11. 
Tide  and  current  mills,  James  Bennet,  Vigo  county.  Ind.,  Aug.  10. 

Tin  kitchen.  George  Richardson,  South  Heading,  Mass-yJune  14- 

Tobacco  segar  fillers,  Prepar- 
ing Joseph  Maffet,  Lancaster,  Pa ,  May  16. 
Tonsillarum  sector,  Wm.  B-  Fahnesjock,  Lancaster,  Pa-  May  25. 
Tools,  Holding  and  grinding   George  A-  Medeira,  Chambersburg,  Pa-,  April  19. 
Truss  for  vessels,                    Jonathan  T.  Cluimby,  Belfast,  Me.,^  Jan  30. 

Valve,  Face  plate  Stacy  Costill,  Philadelphia,  Pa..  April  13. 

Do-    Safety  piston  John  C  Douglass,  city  of  New  York,  Jan.  30. 

Do.    Slidinar  Thomas  Halloway,  Philadelphia,  Pa.,  Jan.  20 

Do*    for    vibrating     steam  Do.  -        do*  do.  20. 

engine. 
Do.  ^  Wing  gudgeon  Do.  do.  do.  20. 

Varnish  to  whipstaiTs,  Apply- 
ing Frederick  Morgan.  Westfield.  Mass.,  April  27. 
Ventilating  machine,               G-  Harley  &,  J.  Sedgwick,  Philadelphia,  Pa.  June  l- 

Do-        vessels,  <Sbc-.         Jesse  Remington,  Bahiraore,  Md-,  March  1. 
Visors  for  caps,  Cutting  leath- 
er Jacob  Hawk)ns>JRoxbury,  Mass-,  Feb-  20- 

Warming  rooms,  tStc,  ^d-,  Feb.  6. 

Washing  machine,  ,  Ohio.  Feb.  1 3. 

'^  '  lens,  Ohio,  Feb.  15. 

)ril  6. 

[e,  April  11. 

I.e.,  April  14. 

[,  Pa.  April  27. 

,  May  21. 

5.,  May  26. 
Ira  Avery,  Springfield,  Pa  ,  June  22. 
N.  Howe  <&J.  McCollam,  New  Petersburg,  Ohio, 

June  30. 
Isaac  S.  Wright,  Weed8port,N.  Y.,  July  18. 
W.  W.  Woodburn,  Greensburg,  N-  C-,  Juy  18. 
W.  H.  Cummin^s,  Guilford,  N-  C  ,  Nov.  3. 
Eli  Nicholls,  Union  township,  Ohio,  Nov.  24. 
Jacob  Lindsay, Canajoharie,  N.  Y.^Dec- 28. 
and  drying  Thomas  Pearce,  Hart  wick,  N.  Y.,  Dec.  29. 
and  scour- 
ing N,  Morrison  &  J.  Lewis,  Uniontown.  Pa , March  14. 
Do.          do.           do.  Caram  Moore,  Guilford  county,  N.  C.,  Oct.  30. 
Water,  Supplying  houses  withWilliam  Bryant,  Davidson  county,  Tenn-,  Oct.  25. 
Do.     Power  to  a  number 

of  wheels,  Henry  Crenshaw,  Anderson  district,  S.  C.,Dec  28. 

Do.     wheel,  James  McConnel,  Shenango,  Pa.,  Dec.  13. 

Do.        do.  John  Moffit,  Richmond,  Ohio,  April  17. 

Do.        do.  *  Chain    action  Sandford  Reynolds,  Pitcher,  N.  Y.,  Dec.  15. 
Do.        do.      do.    paddles,  Davidson  Myers,  Benton,  Mo.,  Sep.  4. 
Do.        do.     folding     ladle  . 

boards  Thomas  Winslow,  Jay,  Me.,  Oct.  25. 

Do*        do.     Horizontal      Sheldon  Stoddards,  Jackson  township,  Pa.:  May  28. 
Do.        do.  do*  A6ahelBaron,Windsor,  N.  Y..  June4. 

Do.        do.  do.  J.  Nuchols  &  S.  P.  Wheeler,  Boliver,  Tenn,  Jane  22. 

JJo.       do.     Inclined  Cotton  Fobs,  Perry,  Ohio,  Aug.  4- 

4» 
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Water  wheel,  Reacting  G-  W.  Henderson,  ^   J.  Ruseel,  Milburn,  Me  , 

Sep.  22. 
Do.        do. .      do.  Gideon  Hotehkips,  Windeor,  N.  Y-,  Nov.  6. 

Do«       do.     and  sawmill,    Charles  Forse,  Booneville,  Miss.,  Aug*  24. 
Wheels  and  axles  of  locomo- 

rives,  &c.,  Richard  Berrian,  city  oi  New  York,  Nov.  13. 

Do.     boxes,  Setting         .   Josiah  Chancy.  Chester vi lie.  Me.,  Oct.  25. 
Do.       do-     hubs,  &c.,        David  Watson,  Fayette,  Mass.,  May  29- 
Do'     Drilling  &  boring  car  Dean  Walker,  Gunpowder.  Md-,  Dec.  28. 
Do>     Bending  felloes  of       Tristram  Kimball,  Salem,  N*  H*,  Jan.  16. 
Do-     hubs,  Cast  iron  John  Thurston,  Providence,  R*  1*  Dec.  3. 

Do-       do.     Cutting     and 

^  boring  John  B.  B'ranciS)  Loudon  county,  Va ,  March  2. 

Do.     Cutting    tenons    on 

spokes  of  James  Smith,  Fayette,  Me.  June  7. 

Winch   and  gin  lor  loading 

vessels  Eleazer  Allen,  city  of  New  York,  Feb.  29- 

Wind  wheel   for    propelling 

boats  &c.,     Benjamin  Dugdale,  Trenton,  N.  J.,  May  3. 
Do.       do.       or  water,         Adkins  Nash,  Addison,  Me-,  April  27. 
Do.       do.       Horizontal      Jeremiah  L.  Coleman,  Vincenne8,Ind-,Mav  4. 
Window  sash,  Charles  Thompson,  Poughkeepsie,  N.  Y.,  Dec  ©. 

Wine  from  cider,  Jacob  Hugus,  Hempfield,  Pa ,  Oct.  1. 

Winnowing  clover  seed,  George  Faber,  Chambersburg,  Pa.,  April  5. 

Do.        grain,  &c  ,  A.  Look  <fc  W-  Coleman,  Jr  ,  Fredericktown,  Md-, 

March  21. 
Do.        machine,  fanning 

mill,  Samuel  Fitch,  Edmeston,  N.  Y..  Jan.  6. 
Do  do.  do.      p.  Prine  &  L.  Huesti?,  Auburn,  N.  Y.,  Feb.  23. 

Do.  do.  do.     David  Clinton,  New  Haven,  Conn-,  Nov-  22- 

Do.  do.  do.     Hunter,  Hunt,  &  Holraan,  Oakland  county,  Mich-, 

Dec  18. 
Do.        mill  machinery,    James  Rople,  Washington,  Pa-,  May  19. 
Do.         do.         do.  Daniel  Davis,  Corniish,  N-  H  ,  July  5. 

Wrench,  rack  Henry  King,  Springfield,  Mass-,  Oct.  25. 

Yarn,  Dressing  preparatory 

to  weaving  Samuel  Batchelder,  Saco,  Mc,  June  22- 
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Gillespie  on  Road  Making. 

"  A  Manual  of  the  Principles  and  Practice  of  Road  Making:  com- 
prising the  location,  constniction,  and  improvement  of  Roads  (common, 
Macadam,  paved,  plank^  &c.,)  and  Railroads.  B7  W.  M.  Gillespie, 
A.  M.  C.  E.,  Professor  of  Civil  Engineering  in  Union  College,  New 
York.     Published  by  A.  S.  Barnes  &  Co.,  1847." 

This  small  volume  contains  much  valuable  matter,  derived  from  the 
best  authorities,  and  set  forth  in  a  clear  and  simple  style.  The  sub- 
ject upon  which  it  treats  is  one  of  great  importance,  and  it  would  be 
a  useful  book  in  the  hands  of  all  persons  employed  in  laying  out  roads, 
and  especially  common  roads  in  our  country.  For  the  want  of  in- 
formation which  is  contained  in  this  manual,  serious  mistakes  are  fre- 
quently made,  and  roads  are  badly  located  and  badly  constructed  by 
persons  ignorant  of  the  true  principles  which  ought  to  govern  in  such 
cases.  That  branch  of  civil  engineering  which  relates  to  the  improve- 
ment of  common  roads  has  been  much  neglected  in  our  country,  and 
the  care  of  them  has  been  very  generally  entrusted  to  incompetent 
hands ;  but,  by  the  extensive  circulation  of  such  books  as  that  now 
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before  us,  and  the  imparting  of  sonnd  views  on  the  subject  to  the  stu- 
dents of  our  collegiate  instiiutiousr,  \ve  may  hope  for  a  change  for  the 
better  in  this  respect.  The  number  of  persons  competent  to  do  the 
work  well  will  be  increased,  and  the  conviction  will  become  general 
that  no  one  ought  to  be  entrusted  with  the  laying  out  oir  constructing 
of  a  road,  unless  he  has  first  studied  the  subject  and  made  himself  fit 
for  the  duty  which  he  undertakes  to  perform. 


Morfii  on  Perfumery — 17*  Manufacture,  Use,  ^'C,  ^^c. 

Perfumery, — its  Manufacture  and  Use,  &c.,  &c. :  from  the  French 
of  Clenart,  and  other  late  authorities;  with  additions  and  improve- 
ments.    By  Campbell  Morfit,  Esq. 

This  is  a  neat  manual  of  perfumery,  and  contains  many  processes 
and  recipes  which  will  be  of  use  to  those  who  interest  themselves  with 
that  art  and  its  products.  The  explanations  are  clear,  and  the  matter 
of  the  work  is  as  creditable  to  the  compiler  as  the  manner  in  which 
it  is  got  up  is  to  the  publishers,  (Messrs.  Carey  &  Hart.)  It,  however, 
would  be  much  i^nproved  by  the  addition  of  an  index.  We  regret  to 
see  that  the  style  occasionally  shows  marks  of  carelessness  and  of  in- 
excusable haste ;  thus,  (page  14,)  it  is  stated  that  "the  sale  of  an  article 
is  in  a  ratio  proportional  io  the  price  f^  and,  (page  254.)  *<the  flotant 
soaps''  (why  not  use  the  English  \exm^  floating  soaps?)  <*owe  their 
title  to  the  mechanical  operation  by  which  their  weiffAt  is  lessened 
one-haif  without  a  corresponding  diminution  of  dulk.*^  The  con- 
stant affectation  of  French  terras  renders  the  style  flippant,  and  pro- 
duces an  impression  unfavorable  to  the  author.  A  technical  author 
cannot  be  expected  to  write  elegantly,  but  there  is  every  reason  why 
he  should  be  more  than  usually  careful  to  write  correctly.  Again, 
when  a  quotation  from  the  scriptures  is  necessary,  the  authorized  ver- 
sion should,  except  under  very  peculiar  circumstances,  be  adhered  to, 
and  great  care  should  be  taken  to  have  the  passage  literally  correct. 
This  has  not  been  done  in  the  passages  cited  in  the  preface  of  this 
work,  and  in  the  second  case,  (Exod.  xxx,  34-35,)  the  use  of  the 
word  confection  ^s  a  verb  is  at  once  a  departure  from  the  authorized 
version  of  the  scriptures,  and  the  authorized  rules  of  the  language. 

We  have  been  more  particular  in  tioticing  these  defects.,  as  we  un- 
derstand that  the  young  and  promising  author  is  engaged  in  another 
and  more  original  work  upon  an  i<nportant  branch  of  technology,  and 
we  should  be  glad  to  find  that,  by  a  little  attention  to  matters  of  this 
kind,  which  are,  we  are  sorry  to  say,  generally  too  much  neglected,  he 
has  added  purity  of  style  to  his  excellent  knowledge  of  his  subject, 
and  thus  rendered  his  work  creditable  to  himself  and  his  country. 

F. 
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44 
FRANKLIN  INSTITUTE. 


Demonstrations  by  means  of  Models. 

At  the  monthly  meeting  of  the  Franklin  Institute,  held  May  20th, 
1847,  the  following  statements  and  computations  relative  to  Mr.  Her- 
ron'a  model  of  a  railroad  bridge,  which  the  inventor  then  exhibited, 
were  made  by  Prof.  W,  R.  Johnson: 

Mr.  Herron  had  stated  that  his  bridge  was  intended  to  have  a  clear 
opening  of  one  hundred  and  fifty  feet,  a  height  of  sixteen,and  a  breadth 
of  twenty- two  feet,and  to  bear  a  load  equivalent  to  two  trainsof  twenty- 
ton  locomotive^  placed  close  together  throughout  its  length,  and  which 
he  supposed  would  be  equivalent  to  two  tons  jtevfooi  of  length  of  ihe 
structure.  He  also  stated  that  the  model  was  constructed  on  the  scale 
of  one  inch  to  a  foot,  and  that  the  proportion  of  parts  had  been  pre- 
served throughout.  The  model  had  been  weighed  just  before  the 
meeting,  and  150  inches  of  its  length  were  found  to  weigh  136*3 
pounds.  He  also  mentioned  that  it  had  been  subjected  for  oiany  hours 
to  a  weight  of  3080  pounds  distributed  over  its  length,  and  to  more 
than  1700  pounds  accumuUted  near  the  centre.  This  latter  load  had 
been  accompanied  by  rather  violent  motions,  on  the  model,  of  a  part 
of  the  load,  consisting  of  the  weight  of  two  or  three  heavy  persons, 
who,  by  rising  a  short  distance  and  then  coming  down  with  nearly 
their  whole  weight,  were  able  to  communicate  shocks  more  than 
proportional  to  those  which  the  large  structure  could  receive  from 
the  passage  of  trains. 

Prof.  Johnson  observed,  at  the  commencement  of  his  remarks,  that 
the  plan  of  solving  questions  in  practical  mechanics  and  engineering 
by  faithfully  constructed  models,  presented  the  very  obvious  advantage 
of  substituting  the*  moderate  cost  o(  experiment  for  the  often  burthen- 
some,  sometimes  ruinous,  expense  of  experience.  This  method  has 
wisely  been  adopted  by  the  engineer  entrusted  with  the  building  of 
a  railroad  bridge  over  the  celebrated  Menai  Strait ;  and  the  liberal 
expenditure  understood  to  have  been  made  under  the  control  of 
Messrs.  Fairbairn  and  Hodgkinson, to  prove  experimentally  the  value 
of  different  plans  of  construction  for  rigid  iron  bridges,  proves  the 
estimation  in  virhich  this  method  of  solving  practical  questions  is  held 
among  the  engitieers  and  practical  mechanics  of  Great  Britain. 

The  conditions  to  be  fulfilled  in  constructing  models  so  as  to  give 
reliable  information  in  regard  to  the  action  or  the  stability  of  ^/rt^c/ure^, 
were  stated  as  follows: — 

1.  An  entire  correspondence  in  the  models  at  least  of  all  essential 
partSj  to  the  scale  of  dimensions  and  weights  on  which  it  is  proposed 
to  represent  the  structure. 

2.  Identity  not  only  in  the  nature,  but  also  in  the  condition,  of  mate- 
rials employed  in  the  model  and  structure  respectively. 

3.  Proportional  accuracy  in  forming  junctures;  and  proportional 
tensions  given  by  tightening-screws,  keys,  wedges,  and  other  mechani- 
cal means  by  which  the  parts  are  compacted  together. 
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In  testing  the  mode),  modes  of  introducing,  distributing,  and  with- 
drawing the  loads,  conformable  to  those  which  practice  will  involve 
in  regard  to  the  structure,  must  be  observed,  so  as  to  subject  the  model 
to  shocks,  jars,  inequality  of  pressure,  and  irregularities  of  application, 
at  least  proportional  to  those  which  the  structure  will  be  required  to 
sustain. 

Supposing  the  model  to  have  been  constructed  according  to  the 
above  requirements,  it  might  be  used  for  either  of  the  two  following 
purposes:— 

1.  To  deiermine  what  weight  the  structure  unit  bear  when  under- 
going a  given  deflection^  or  when  on  the  point  of  breaking, 

2.  To  ascertain  whether  the  principle  of  construction  adopted  by 
the  inventor  jbe  adequate  to  furnish  a  bridge  of  the  proposed  di  men- 
sions  and  materials  that  can  fulfil  the  specified  dufy. 

The  latter  problem  is  the  one  more  particularly  intendeil  to  be  solved 
by  the  use  of  the  model  in  question. 

As  a  beam  or  bridge  of  uniform  dimensions  throughout  will  bear 
half  as  much  weight  accumulated  at  the  centre  as  it  could  sustain  if 
distributed  throughout  its  length ;  the  simplest  mode  of  arriving  at  the 
Result  desired,  is  to  determine  and  apply  to  the  centre  of  the  model  a 
weight  which  shall  represent  one  half  the  load  supposed  to  come  upon 
the  structure. 

The  following  formula,  essentially  similar  to  that  of  Gregory,  ap- 
plies to  the  loading  of  the  model  at  its  centre : 
Let  /ssthe  length  of  the  model  in  feet,  between  the  points  of  support. 
(-123.) 

t£fBsthe  weight  of  so  much  of  it  as  lies  over  the  clear  opening  be- 
tween the  piers, 
jffssthe  weight  in  pounds  which  it  is  to  sustain  at  the  centre,  when 
bearing  a  load,  representing  the  two  trains  of  heavy  locomotives. 
rsBsthfe  ratio  of  dimensions  between  the  structure  and  the  modeL 

(«12:1.) 
PflBthe  load  which  the  structure  must  be  able  to  bear  accumulated 
at  the  centre  (s:150  tons.) 
Then  it  is  evident  that  r /ssthe  length  of  structure  between  the 
piers.     (a>  150  feet.) 

And  since  ihe  relative  resisting  powers  of  similar  beams  or  bridges 
are  as  the  second  powers  of  their  corresponding  dimensions,  .•.  r*;f-i 
the  relativ^e  resisting  powers  of  the  model  and  structure. 

Hence,  r*  (;t?+Jt^)=the  absolute  resisting  power  of  the  structure. 
Also,  since  the  weights  of  similar  structures  are  as  the  third  powers 
of  their  corresponding  dimensions,  or,  what  is  the  same  thing,  as  the 
third  powiers  of  their  ratios  ofdimensiony  therefore,  H  u^sthe  absolute 
weight  of  the  structure;  so  that  the  weight  P,  which^  by  supposition, 
the  structure  can  bear,  accumulated  at  its  centre,  will  be  its  absolute 
resisting  power,  diminished  by  half  its  own  weight. 

Hence,  P«r«^;;  +  -j ^=r> ^^ ^r^p-r^r-l)^^ 
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But  as,  by  supposition,  P  is  known,  and  it  is  desired  to  find  /?,  the 

conversion  of  the  last  formula  gi^esp-»--5+— f  r — 1.1 

In  order  to  determine  whether  any,  and,  if  any,  what  class  of  loco- 
motives could,  if  composing  two  entire  trains,  load  a  bridge  with  a 
weight  of  two  tons  per  foot  of  length.  Prof.  J.  presented  the  following 
table,  derived  from  information  received  from  Mr.  Baldwin's  factory, 
as  to  the  weights  and  lengths  of  the  several  classes  of  engines,  includiug 
the  bumpers: — 


Class. 

Weight 
of  engine 

in  tons, 

including 

water. 

Number 
of  wheels. 

Length 

of  engine 

in  feet. 

Tons  weight  of 
locomotives 

on  300  feet  of 
single  track. 

Tons  on  each 
foot  of  bridge 

when  loaded 
wilhtwolrainsof 

locomotives. 

1 
2 
3 
4 
5 
6 
7. 

25 
20 
20 
17 
18 
15 
12 

8 
6 
8 
6 
6 
6  or  8 
6 

24 

22 

231 

21 

22J 

21 

.194 

312 
272 
251 
243 
240 
214 
185 

2  08 
1-81 
1-68 
1-62 
1-60 
1-43 
1-23 

From  this  it  appears  that  no  class  of  engines,  except  that  of  25  tons 
in  weight,  could  possibly  load  the  bridge  with  so  much  as  300  tons. 
Twelve  engines  of  that  class  placed  on  the  bridge,  about  fourteen 
inches  a^artyioould  form  the  load  assumed  by  Mr,  Herron.  To  com- 
pute the  load  on  the  centre  of  the  model  which  shall  represent  this 
load  on  the  structure^  we  substitute  the  vahies  of  the  several  symbols 


in  the  equation  p 


300x2240  .  136-3 


IH). 


and  obtain 


\ —  x(12 — 1)««30S2  poimds. 


144         '       2 

Twice  this  sum,  or  6164  pounds,  is  the  weight  which  the  model 
ought  to  bear  distributed  over  its  length,or  about  double  the  load  yet 
put  upon  it. 

The  bridge  of  Mr.  Herron  is  to  be  composed  of  stringers,  cross  ties, 
braces,  and  uprights  of  tBood;  and  diagonal  braces  both  in  the  hori- 
zontal and  vertical  planes,  formed  of  iron  screw  bolts.  In  this  latter 
particular  the  model  does  not  fulfil  the  second  of  the  above  conditions. 

It  wants  identity  of  condition  in  the  materials.  Iron  in  the  state  of 
unanncaled  toires  is  used  instead  of  rolled  or  hammered  bolls. 

By  reference  to  the  Report  of  the  Committee  of  the  Franklin  Insti- 
tute  on  the  strength  of  materials  for  steam  boilers,  pages  158  and  244, 
it  is  found  that  good  iron  tvire  possesses  a  strength  of  81,000  pounds 
per  square  inch;  while  at  pages  152—157,  it  appears  that  good  bolt 
iron  possesses,  in  its  ordinary  stale,  a  strength  of  about  60,000  pounds 
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per  square  inch.  Hence  the  relative  resisting  power  of  the  model,  so 
far  as  it  depends  on  its  iron  braces,  is  ^^  greater  than  that  of  the 
structure  will  be.  •  ^  . 


Committee  on  Science  and  the  Arts. 


Report  on  Culberison^s  Brick  Press. 

The  CommiUee  on  Science  and  the  Arts,  consiiiuted  by  the  Franklin  Institute  of 
the  State  of  Pennsylvania,  for  the  promotion  of  the  Mechanic  Arts,  to  whom  was 
referred  for  examination  a  Dry  Clay  Brick  Press,  invented  by  Mr.  T.  Culbertson, 
of  Cincinnati,  Ohio,  Report  : — 

That  Mr.  Culbertson  exhibited,  at  the  hall  of  the  Institute,  a  beau- 
tiful model  of  his  nnachine,  which  conabines,  in  an  eminent  degree,  the 
merits  of  simplicity,  ingenuity,  and  utility*  He  also  furnished  the  fol- 
lowing drawing  and  explanations,  which  clearly  illustrate  its  construc- 
tion: 


In  the  above  wood  cut,  A  represents  the  sills  upon  which  the  ma- 
chine rests ;  B,  cast  iron  bed  plates,  resting  upon,  and  bolted  to,  the 
sills ;  C,C,  posts  which  sustain  the  press  wheel  G ;  D,  D,  posts  upon 
which  the  slides  E  rest,  and  through  which  they  are  strongly  bolted 
to  the  bed  plates ;  F,  carriage  containing  fourteen  moulds,  each  of 
which  is  provided  with  a  movable  bottom,  or  follower,  which  rests 
upon  the  bottom  plate  of  the  carriage.  To  each  of  these  followers  two 
stems  are  attached,  which  project  through  the  bottom  plate.  The 
carriage  is  guided  in  its  movements  by  embracing  the  four  slides  E, 
and  receives  the  reciprocating  motion  from  a  crank,  or  other  mechan- 
ical equivalent  movement, by  means  of  a  connecting  rod,  or  pitman,  P. 
The  extent  of  the  motion  to  the  carriage  is  such,  that  the  whole  set  of 
moulds  pass  under  the  press  wheel  G  each  way,  thus  equalizing  the 
density  of  the  brick.  The  press  wheel  G,  is  placed  vertically  over 
the  hearing  roller  H,and  above  the  moulds — its  journals  turn  in  boxes, 
which  are  strongly  secured  between  the  vertical  posts  C,  C.     H  is  a 
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friction  or  bearing  roller,  upon  the  periphery  of  which  the  mould  car- 
riage rests,  and  is  sustained  under  the  pressure  necessary  to  force  the 
clay  into  the  mould;  I,  hof^pers,into  which  the, clay  i?  thrown;  R, clay- 
box,  upon  which  the  hoppers  rest,  and  in  which  the  press  wheel  works. 
This  clay-box  is  made  fast  to  the  posts  C,  C,  its  lower  edges  being  as 
near  to  the  face  of  the  moulds  as  possible,  so  as  not  to  rest  upon  them. 
In  each  end  of  this  clay-box  a  knife  is  placed  ranging  with  the  face 
of  the  moulds,  so  as  to  shove  off  all  the  surplus  clay;  E,  E,  parallel 
levers,  to  which  are  attached  rods  L,  L,  upon  the  ends  of  which  nuts 
or  washers  are  placed  in  such  position  as  to  be  struck  by,  and  carried 
forward  and  up  with,  the  carriage,  as  seen  on  the  left.  Thus  raising 
the  brick  out  of  this  end  or  half  of  the  moulds  by  the  horizontal  move- 
ment of  these  levers  corresponding  with  that  of  the  carriage,  all  ten- 
dency to  cant  the  followers,  strain  or  bind  the  stems,  is  avoided.  As 
soon  as  the  bricks  have  been  carried  up  above  the  upper  surface  of 
the  moulds,  a  projection  on  the  side  of  the  carriage  comes  in  contact 
with,  and  m6ves  an  arm  on,  the  vertical  rocking  shaft  N,  which  ha^ 
another  arm  that  gives  a  lateral  movement  to  the  parallel  levers 
M,  by  which  the  bricks  are  shoved  off  the  carriage  on  a  table.  The 
bars  M  are  brought  back  to  their  original  position  by  the  weights  O,  O. 

Various  efforts  have  been  made,  for  a  number  of  years,  in  this  and 
other  countries,  to  apply  machinery  to  the  manufectureof  bricks,  for 
the  purpose  not  only  of  economizing  time  and  labor  in  the  process, 
but  of  securing  an  exactness  in  shape  not  attainable  in  moulding  by 
hand.  In  these  experiments  the  practicability  of  making  bricks  by 
compressing  clay  in  its  natural  state,  has  been  fully  tested. 

When  composed  of  suitable  material,  bricks  made  m  this  way  have 
been  subject  to  various  tests,  and  have  proved  to  be  fully  equal  to 
those  made  in  the  ordinary  manner.  In  the  numerous  machines  in- 
vented for  this  purpose,  practical  difficulties  have  arisen  which  have 
not  hitherto  been  entirely  overcome,  but  this  machine  is  simple  m 
its  construction,  has  few  wearing  surfaces,  is  not  very  expensive,  re- 
quires comparatively  little  power  to  drive  it,  and  needs  but  few  hands 
to  attend  it.  It  is  self-feeding  and  self-delivering;  it  is  constructed  to 
make  from  2500  to  3000  bricks  per  hour,  it  requires  no  preparation 
of  the  clay,  and  no  yard  room  for  drying,  as  the  bricks  are  sufficiently 
hard  when  they  come  from  the  press  to.  stack  up  in  the  kiln ;  they  are 
also  of  a  uniform  size,  and  are  harder,  smoother,  and,  being  less  po- 
rous, will  absorb  less  water  than  ordinary  brick.  The  pressure  being 
gradual  and  continuous,  the  air  is  permitted  to  escape  ft'eely  as  the 
clay  is  forced  into  the  moulds.  Also,  as  each  mould  passes  twice  un- 
der the  cylinder,  first  in  one,  and  then  in  the  opposite  direction,  and 
receives  clay  fronxthe  hoppers  eath  way,  it  (the  mould)  is  pressed  full 
in  ail  the  comers  and  edges,  and  the  different  particles  of  clay  are,  by 
this  roUmg  or  kneading  process,  thoroughly  united. 

By  a  slight  alteration  of  the  moulds,  bricks  of  any  desired  shape,  or 
size,  (suitable for  paving,  lining  cisterns,  building  arches,  &c.,)  may  be 
formed.  The  machines  are  so  constructed  that  they  can  be  taken  to 
pieces  and  put  together  with  great  facility,  thus  rendering  them  por- 
table.    As  the  works  will  all  be  under  cover,  bricks  can  be  made  as 
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well  in  wet  as  in  dry  weather ;  tbey  can  also  be  made  later  in  the 
fall  and  earlier  in  the  spring  than  by  the  ordinary  process,  the  dry 
brick  being  less  subject  to  the  action  of  frost.  As  th«y  require  no 
drying,  but  are  carried  from  the  platforms  directly  to  the  kiln,  the  ex- 
pense and  liability  to  accident  from  being  twice  handled,  and  the  in- 
jury from  exposure  to  rain,  are  avoided. 

The  committee  also  examined  two  burnt  bricks  made  'by  this  ma- 
chine, which,  on  breaking,  they  found  were  very  strong,  compact^ 
and  thoroughly  burnt. 

The  committee  are  of  opinion  that  the  machine  is  a  highly  valuable 
invention,  and  that  it  is  destined  to  introduce  an  entire  revolution  in 
the  process  of  manufacturing  bricks  heretofore  adopted. 

It  is  proper  to  state  that  although  the  patent  of  Mr.  Culbertson  is 
only  for  certain  improvements  on  a  prior  machine,  invented  and  pat- 
ented by  Mr.  Parson  Owens,  he  has  become  the  proprietor  of  both 
patents,  and,  therefore,  as  it  is  a  matter  of  no  concern  to  the  public,  the 
committee  have  not  thought  it  necessary  to  specify  what  parts  of  the 
machine  were  the  invention  of  each  of  the  original  patentees. 
By  order  of  the  Committee, 

William  Hamilton,  Actuary. 

Philadelphia^  June  10,  1847. 
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•9n  Account  of  the  Construction  of  the  New  Lighthouse  at  the  Port 
of  Havana.  By  Senor  Don  Jose  Benites,  Colonel  of  Royal  En- 
gineers. 

Translated  from  the  Sptnish,  for  the  Joarnal  of  tha  Frankliii  loBtitiite. 

The  improvement  of  the  light  at  the  Moro  castle,  which  serves  as 
a  guide  to  vessels  entering  the  port  of  Havana,  in  such  manner  as  to 
correspond  not  only  with  the  importance  of  its  commerce,  but  also 
with  th^  perfection  to  which  the  construction  of  this  kind  of  apparatus 
has  now  attained,  having  been  determined  upon  by  the  Royal  Junta 
of  protection,  the  department  of  the  Marine  was  naturally  consulted 
with  regard  to  the  most  eligible  situation  and  the  proper  altitude  of 
the  new  light. 

That  illustrious  body  was  of  opinion  that  a  light  placed  at  the  same 
entrance  to  the  port  as  the  former  one,  would  be  preferable  to  a  light 
elsewhere,  although  it  might  be  situated  on  a  more  elevated  point  of 
the  coast,  owing  to  the  particular  configuration  of  which,  it  might  be 
seen  from  further  to  the  windward.  With  regard  to  the  height,  it 
was  judged  sufficient  to  give  an  additional  elevation  of  25  feet  to  the 
old  tower,  because  the  light,  being  thus  placed  at  142  feet*  above  the 
level  of  the  sea,  would  overlook  the  point  called  Del  Pajonal,  which 

*  The  Spanish /oot  here  used  is  equal  to  IM  inches,  and  the  vara,  or  yard,  is- 
33-3  inches. 
Vol.  XIV—^rd  Sntnt—Na  1.— July,  1847.  % 
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bears  about  N.  71°  E.,  and  might,  therefore,  be  readily  distinguished 
and  recognized  by  vessels  approaching  the  port  from  that  direction, 
within  not  less  than  eight  nor  more  than  fifteen  miles  of  the  coast, and 
affording  still  greater  advantages  to  those  standing  in  more  from  the 
northward.  And,  moreover,  that  with  the  proposed  elevation,  this 
lighthouse  would  be  one  of  the  highest  which  are  known. 

In  accordance  with  this  report,  th&Junta  determined,  on  the  22nd 
of  April,  1840,  to  proceed  with  the  execution  of  the  work,. and  its 
President,  the  Most  Excellent  Captain  General,  directed  that  the  corps 
of  engineers  should  make  the  proper  examination,  in  order  to  ascer- 
tain the  practicability  of  giving  to  the  old  tower  the  desired  additional 
elevation.  By  a  report  of  the  commandant,  June  2,  1840,  it  was  de- 
clared practicable  to  add  the  proposed  25  feet  to  ihe  height  of  the 
tower,  provided  the  work  were  carefully  done,  and  with  materials  of 
the  best  kind. 

In  this  state  the  project  rested  until  the  16th  of  October,  1843,  when 
the  Junta,  through  its  President,  asked  that  the  funds  necessary  for 
the  work  should  be  remitted;  inasmuch  as  it  would  also  be  necessary, 
in  addition  to  the  projected  increase  in  the  height  of  the  tower,  to 
order  from  Paris  a  lenticular  lantern  of  the  most  improved  kind,  by 
Fresnel,  to  be  placed  therein.  The  requisite  funds  having  been  pro^ 
vided,  it  was  resolved,  on  the  7th  of  April,  1844,  to  proceed  with  the 
work,  but  with  the  indispensable  condition  that  the  light  should  not 
be  interrupted  for  a  single  night.  Accordingly,  the  construction  of  a 
small  temporary  tower  was  commenced  on  the  22nd  of  May,  for  the 
purpose  of  sustaining  the  light  while  the  height  of  the  old  tower  was 
being  increased  by  additional  mason  work.  The  great  height  of  the 
platform  upon  which. the  temporary  tower  was  constructed,  rendered 
it  unnecessary  to  give  it  an  elevation  of  more  than  seven  yards,  in  or- 
der to  maintain  the  light  at  the  same  height  as  that  at  which  it  was 
placed  in  the  old  tower.  Its  immediate  proximity  to  this,  and  the 
removal  of  the  light  to  the  temporary  tower  in  a  single  day,  rendered 
it  unnecessary  to  give  that  notice  in  the  public  papers  which  would 
otherwise  have  been  requisite  in  order  to  avoid  dangerousconsequences 
to  vessels.  On  the  23rd  of  July,  1844,  the  temporary  lighthouse  was 
first  put  into  use ;  its  cost,  including  the  lantern,  amounting  to  l^e  sum 
of  1^1800.  Its  strength,  and  the  judicious  principles  upon  which  it 
was  constructed,  were  fully  proved  in  the  terrible  hurricane  of  the  5th 
of  October  last;  during  which,  though  exposed,  without  the  least  pro- 
tection from  other  buildings,  to  the  force  of  the  wind  and  the  beating 
of  the  waves,  it  remained  firm,  and  without  other  injury  than  a  total 
destruction  of  the  glass  in  the  lantern. 

The  next  step  was  the  taking  down  of  the  lantern  from  the  old 
tower,  and  to  proceed  with  other  preparations  for  increasing  its  height, 
when,  on  the  14th  of  August,  1844,  notice  was  received  by  the  board 
of  engineers,  from  his  Excellency,  the  Captain  General,  that,  by  a  reso- 
lution of  the  Junta,  adopted  in  virtue  of  a  report  from  their  commis- 
sioners, it  was  determined  to  suspend  the  work,  and  inquire  whether 
it  would  not  be  more  expedient,  provided  the  funds  were  sufficient, 
to  construct  a  tower  upon  a  new  plan,  which  should  combine  all  the 
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beauty /convenience,  and  facility  which  would  be  required  for  the 
proper  management  of  an  apparatus  so  complicated  as  that  of  Fresnel ; 
advantages  which  could  not  be  afforded  by  the  old  tower^on  account 
of  its  limited  dimensions,  and  itstotal  want  of  accommodations  for  the 
persons  entrusted  with  the  care  of  the  Hght  during  the  night,  as  well 
as  its  narrow  and  inconvenient  stairway.  The  board  of  engineers,  as 
was  to  be  expected,  reported  in  favor  of  the  new  project,  and  at  the 
same  time  submitted  a  plan  and  an  estimate  for  the  new  tower.  Both 
ol  these  were  approved  by  the  Junta  at  its  session  on  the  16th  of  Au- 
gust, and  the  work  was  ordered  to  be  carried  into  effect.  On  the  fol- 
lowing day,  the  demolition  of  the  old  lower  was  commenced,  and,  at 
the  same  time,  the  excavation  of  a  foundation  for  the  new  one  was 
begun,  in  order  that  the  old  materials  might  be  used  in  it. 

Situation  of  the  New  Tower, — Of  the  rock  upon  which  thfe  Moro 
castle  is  built,  that  point  which  extends  furthest  towards  the  N.  W., 
and  on  which  the  old  tower  stood,  is  divided  from  the  rest  by  a  cleft, 
or  fissure,  and  is  also  undermined  by  a  large  cavern,  washed  out  by 
the  continual  beating  of  the  waves.  In  order  to  avoid  these  defects, 
which  might,  in  time,  endanger  the  stability  of  the  new  edifice, — and 
also  because  the  space  afforded  for  the  ground  plan  was  notsufficient, 
a  place  was  chosen  84  feet  further  back  than  the  position  occupied  by 
the  old  tower,  and  on  the  broadest  part  of  the  glaciaof  the  Morilio,  a  po- 
sition combining  all  the  advantages  of  the  former  one,  besides  leaving 
free  the  extreme  point  of  the  Morilio,  for  the  erection  of  a  battery  of 
three  Paixhan  guns,  of  large  calibre,  in  such  a  very  advantageous 
position.  Care  was  also  taken  to  leave  sufficient  space  about  the  new 
tower  for  the  free  use  and  management  of  the  cannon  which  defend 
the  entrance  to  the  port,  as  well  as  of  those  on  the  opposite  side. 

Description  of  the  Tower, — It  is  composed  of  two  parts;  the  first 
representing  a  column  79  feet  high,  25  feet  in  diameter  at  the  base, 
and  20  at  the  top.  The  cornice  of  this  serves  as  the  floor  of  a  corridor 
with  a  circular  parapet,  enclosed  by  a  grated  railing  of  copper,  which 
surrounds  the  upper,  or  second  part,  upon  which  the  lantern  is  sup- 
ported. The  first,  or  lower  part,  is  constructed  of  hewn  stone;  the 
wall  being  seven  feet  thick  at  the  base ;  vertical  in  the  interior,  and 
sloping  on  the  outside,  30  inches  in  the  whole  height.  The  interior 
space  of  11  feet  in  diameter  serves  for  a  circular  staircase,  the  steps  of 
which  are  four  feet  long,  7i  inches  high,  19  inches  broad  at  the  wide 
end,  and  six  at  the  other,  or  immediately  at  the  spindle,  or  central 
column  of  three  feet  in  diameter,  which  extends  up  through  the  whole 
height.  The  stairway  begins  inside,  at  3d  inches  in  the  clear  from 
the  door,  in  order  to  leave  an  open  landing  place ;  the  steps  being 
covered  with  slabs  of  marble  li  inches  in  thickness,  with  a  moulding 
which  extends  an  inch  beyond  the  step.  The  doorway  in  the  lower 
paTt  of  the  tower,  which  gives  entrance  to  the  stairway,  is  four  feet 
wide  and  eight  feet  high,  with  pilasters  at  the  sides;  and  its  cornice 
and  frontispiece  in  the  form  of  a  circular  arch.  Over,  the  door  is  a 
block  of  marble  containing  an  inscription  in  Spanish  of  the  following 
purport : — 
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Ill  the  year  1844: 

Isabella  the  SecpDd  reigning; 

The  JuiUa  of  Protection  under  the  Presidency  of 

the  Captain  General  of  the  Islaod,  Don  Leopold  O'Donnell; 

This  work  was  executed  under  the  direction  of 

•  .the  Corps  of  Engineers  of  the  Army. 

The  stairway  is  lighted  and  ventilated  by  three  sets  of  windows, 
placed  equi-distant  from  one  another  throughout  the  whole  height. 
They  are  four  feet  high  and  two  feet  wide,  and  in  six  of  them,  the 
lower  part  of  the  niche,  or  recess  in  the  wall,  which  forms  the  win- 
dow, is  level  with  the  steps,  an,d  serves  as  a  landing,  or  resting-place. 
Below  the  stairway,  and  at  the  level  of  the  lower  floor  of  the  tower, 
is  a  spacious  room,  enclosed  by  a  wooden  railing,  which  is  used  as  a 
place  of  deposit  for  oil,  and  the  more  heavy  and  bulky  articles  used 
about  the  lighthouse. 

At  the  height  of  63  feet  9  inches,  the  stairway  which  has  been  de- 
scribed terminates  in  an  apartment  called  the  attendant's  room,  12 
feet  in  diameter,  and  \2\  in  height,  covered  by  an  arch  two  feet  thick 
in  the  crown.  This  chamber,  lined  with  marble,  is  intended  for  the 
two  persons  who  have  charge  of  the  light  during  the  night.  It  is  fur- 
nished with  windows  and  the  requisite  conveniencies  for  containing 
a  supply  of  lamps,  funnels,  wicks,  oil,  &c.,  &c.,  having  a  staircase  of 
mahogany,  with  a  balustrade,  attached  to  the  wall.  The  breadth  of 
this  stairway  is  24  inches;  the  steps  are  a  foot  high  and  eight  inches 
broad  in  the  middle;  it  leads,  through  an  opening  left  in  the  arch,  to 
the  platform,  or  upper  part  of  the  lower  edifice. 

Upon  this  platform  is  erected  a  second  structure,  consisting  of  a  cir- 
cular wall  of  hewn  stone,  2i  feet  thick,  eight  feet  high,  and  11  feet  7 
inches  in  its  interior  diameter.  The  latter  dimensions  are  determined 
by  the  base  a,nd  diameter  of  the  lantern,  which,  as  has  been  before 
said,  rests  upon  it.  In  this  second  part  of  the  tower  there  is  a  door 
six  feet  high  by  27  inches  wide,  to  admit  of  egress  to  the  platform, or 
corridor,  above  the  cornice.  In  the  floor  of  the  apartment  within  the 
upper  edifice,  which  is  called  the  lantern  room,  and  which  is  also  lined 
with  marble,  there  are  two  apertures;  one  in  the  centre,  which  is  cir- 
cular and  12  inches  in  diameter,  into  which  is  introduced  the  foot  or 
support  of  the  apparatus;  the  other  is  a  foot  and  a  half  long  by  two 
inches  wide,  for  the  passage  of  the  cord  to  which  the  moving  weight 
is  suspended.  This  weight  is  raised  by  means  of  a  pulley  placed  in 
the  arched  ceiling  of  the  attendants'  room,  and  is  enclosed  in  a  case 
13  inches  square  and  12  yards  long,  formed  in  the  thickness  of  the 
wall  of  the  lower  part  of  the  tower. 

The  total  height  of  the  tower  is,  therefore,  87  feet,  which,  added  to 
the  elevation  of  its  base  above  the  level  of  the  sea,  65i  feet,  and  to 
the  height  of  the  light  within  the  lantern,  5i  feet,  will  make  the  total 
elevation  of  the  light,  158  feet;  the  horizontal  tangent  of  which  is  13i 
marine  miles.  This  exceeds,  by  16  feet,  the  height  desired  in  the  re- 
port of  the  Marine  department,  and  the  light  is  consequently  visible 
about  a  mile  further  than  the  distance  required  by  them. 

Description  of  the  Apparatus  for  Lighting. — In  order  to  give  a 
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clear  and  connected  idea  of  this,  we  shall  omit  a  detailed  account  of 
the  numerous  parts  of  which  the  various  portions  of  this  complicated 
machinery  consist ;  and  shall  proceed  to  describe  only  such  of  them  as 
will  serve  to  make  the  mechanism  understood,  even  by  those  who  are 
not  entirely  familiar  with  the  mechanical  and  optical  principles  upon 
which  it  is  constructed. 

The  new  apparatus  for  lighting  consists  of  four  distinct  parts,  as 
follow: —  • 

1.  The  mechanical  lamp. 

2.  The  system  of  prismatic  lenses  and  reflectors  placed  around  the 
light. 

3.  The  machine  which  gives  a  uniform  rotary  movement  to  the 
prismatic  lenses. 

4.  The  glass  lantern  which  covers  the  whole,  without  obscuring  the 
light. 

The  Mechanical  Lamp. — This  lamp,  placed  in  the  centre  of  the 
lenses  and  reflectors,  is  supported  by  a  hollow  pillar  of  bronze, 
seven  feet  two  inches  high,  having,  below,  a  receptacle  for  the  oil, 
and  a  set  of  pumps  for  raising  it.  These  pumps  are  worked  by 
machinery  similar  to  that  of  a  clock,  the  moving  weight  being 
contained  within  the  pillar,  and  are  capable  of  raising  four  times  the 
quantity  of  oil  which  the  burners  require;  from  which  it  follows  not 
only  that  the  flame  is  maintained  with  all  possible  brilliancy,  but  also 
that  the  superfluous  oil  which  flows  over  the  exterior  surface  of  the 
tubes,  and  falls  back  into  the  cistern,  cools  the  points  of  the  tubes,  which 
might  otherwise  be  fused  by  the  intensity  of  the  heat.  In  order  to 
increase  the  watchfulness  of  those  who  have  the  care  of  the  lights  it 
is  furnished  with  alarm  bells.  The  escapement  of  this  machinery  is 
connected  with  one  end  of  a  lever,  and  at  the  other,  is  suspended  a 
vase  with  a  small  hole  in  the  bottom.  This  vessel  is  so  placed  as  to 
receive  the  superfluous  oil  from  the  burners,  and  while  full,  it  sustains 
the  counterpoise ;  but  as  soon  as  it  begins  to  vary,  on  account  of  a 
deficiency  of  oil,  the  lever  loosens  t|ie  movement  of  the  alarm  appa- 
ratus, which  gives  notice  of  the  irregularity.  A  first  class  light  has 
three  lamps,  so  that  if  one  of  them  shall  be  out  of  order,  there  are 
still  two  fit  for  use  in  good  condition,  and  the  light  is  constantly  main- 
tained.   The  Havana  light  has  four. 

The  Prismatic  Lenses  and  Reflecting  Mirrors. — The  lenses  and 
reflectors,  the  object  of  which  is  to  concentrate  the  rays  of  light  which 
proceed  from  the  burners  of  the  lamp.  In  order  to  give  them  a  hori- 
zontal direction,  are  placed  in  a  metallic  frame  conveniently  arranged, 
and  which,  as  well  as  the  lamp,  rests  upon  the  capital  of  the  bronze 
column.  One  part  of  this  frame,  which  contains  the  reflectors,  is  sta- 
tionary; while  the  other,  containing  the  prismatic  lenses,  revolves  . 
around  the  lamp  with  a  unifoVm  motion*  This  revolution  of  the 
lenses  causes  eclipses  of  the  light,  according  to  the  diflerent  positions 
which  they  successively  occupy  around  the  burner,  producing  a  more 
Intense  and  lively  brilliancy  in  the  direction  towards  which  the  focus 
of  each  lens  happens  to  be  directed,  continuing  thirty  seconds  before 
it  is  replaced  by  the  next ;  though,  on  account  of  the  stationary  por- 
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lion  of  the  apparatus  which  contains  the  reflectors^  there  is  always 
afforded^  in  all  directions,  ^  less  brilliant  light,  but  one  which  is  still 
sufficient  to  enable  the  lighthouse  to  be  kept  in  sight. 

The  Machinery  which  sives  motion  to  the  Prismatic  Lenses. — 
The  mechanism  of  this  is  Tike  that  of  a  clock,  and  is  placed  at  the  side 
of  the  bronze  pillar  which  supports  the  lamp.  A  pinion  wheel,  gear* 
ing  into  another  connected  with  the  movable  portion  of  the  apparatus, 
puts  it  in  motion  by  the  actign  of  a  weight  suspended  to  a  cord  pass- 
ing through  the  floor  of  the  room  which  contains  the  machinery,  and 
descending  below  into  a  case  made  in  the  wall  of  the  tower. 

7%e  Zan/crn.— The  glass  lantern,  which  encloses  the  light,  rests 
upon  the  circular  wall  built  above  the  cornice  of  the  tower,  and  has 
the  figure  of  a  prism  of  sixteen  sides.  It  is  covered  by  a  cupola  of 
copper,  with  a  chimney  in  its  top  to  carry  off  the  gases  proceeding 
from  the  combustion ;  the  whole  being  surmounted  by  a  weathercock. 

By  the  foregoing  description,  it  will  be  perceived  that 'this  light- 
house, when  illuminated,  presents  constantly  a  steady  light,  uniformly 
alternating,  every  six  seconds,  with  brilliant  flashes,  by  which  it  may 
be  distinguished  from  any  other  light. 

The  intensity  of  the  steady  light  is  equal  to  that  given  by  550 
burners  like  those  of  the  ordinary  Carcel  lamp,  which  consume  3i 
ounces  of  oil  per  hour,  and  it  may  be  easily  seen  at  a  distance  of  six 
or  seven  marine  leagues.  The  brightness  of  the  flashes,  is  nearly 
four  times  as  great  as  that  of  the  steady  light,  and  equal  to  that  given 
by  2000  of  the  above-mentioned  Carcel  burners. 

Data  for  determining  the  proper  thickness  for  the  Wall  of  the 
Tower. — The  most  interesting  and  nice  question  which  first  presents 
itself,  in  considering  the  construction  of  a  very  high  tower,  is  to  de- 
termine the  thickness  which  its  walls  ought  to  have  in  order  to  insure 
the  necessary  stability,  and  to  resist  successfully  the  forces  which  have 
a  tendency  to  destroy  it.  This  is  a  general  principle  in  all  kinds  of 
edifices;  but  in  high  towers,  the  base  of  which  bears  a  small  propor- 
tion to  their  height,  it  is  necessary  to  consider  another  element  of  de- 
struction, more  powerful  and  active  than  the  fprce  of  gravitation: 
namely,  the  violence  of  the  wind  in  those  great  hurricanes  which  are 
so  frequent  on  sea-coasts,  and  particularly  among  the  Antilles. 

In  the  <;alculation  of  this  force,  as  in  all  physico-mathematical 
questions,  the  data  are,  for  the  most  part,  derived  from  experiments, 
of  the  accuracy  of  which  we  cannot  be  precisely  certain;  but  which 
have  been  found  sufficiently  worthy  of  confidence  when  applied  to 
similar  structures  which  have^  for  many  years,  resisted  every  kind  of 
force;  and  in  this  case  there  is  nothing  more  logical,  or  natural,  than 
to  take  the  result  of  these  calculations  as  establislied  data  of  comparison 
with  reference  to  our  own  case. 

The  data  upon  which  we  should  reckon  in  calculations  of  this  kind, 
founded  upon  numerous  experiments,  are  as  follow: — First j  The 
pressure  upon  a  superficial  metre,  when  the  wind  has  a  velocity  of 
50  metres  per  second,  which  is  that  of  the  greatest  hurricanes,  is  equal 
to  the  weight  of  275  kilogrammes^  or  about  386  pounds  to  the  square 
yard.    Second^  The  action  of  the  wind  upon  a  vertical  cylinder  is 
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reduced  to  two-thirds  of  the  force  which  it  exerts  upon  a  central  ver- 
tical section  of  the  same  cylinder. 

To  apply  these  rules  t6  the  stability  of  a  towercomposedof  a  single 
stone  in  the  form  of  a  right  prism  with  a  square  base,  we  should  mul- 
tiply the  superficial  area  of  one  of  its  sides  by  386  pounds;  and  this 
product  being  multiplied  by  half  the  height  of  tlie  prism,  will  give  the 
momentum  of  the  wind^s  force.  In  order  to  determine  the  momentum 
of  resistance,  the  total  weight  of  the  tower  should  be  multiplied  by^ 
half  the  width  of  its  base.  Dividing  this  product  by  the  first*obtained 
momentum  oCthe  wind,  we  have  the  expression  of  the  absolute  sta- 
bility  of  the  edifice  with  regard  to  the  action  of  hurricanes. 

Towers  are  composed  of  numerous  courses  of  cut  stone,  the  adhe- 
sion of  which  affects  the  stability  in  proportion  to  the  decrease  in  the 
size  of  the  blocks  of  stone  used.  If  we  suppose  this  adhesion  to  be 
nothing  in  a  wall  composed  of  courses  of  stretchers  and  ties,  the  frac- 
ture caused  by  the  force  of  the  wind  will  not  be  horizontal;  but  (as 
irt  retaining  walls)  according  to  an  oblique  section,  the  inclination  of 
which  is  determined  by  the  maximum  of  relation  between  the  force  of 
the  wind  and  the  momentum  of  weight  of  the  solid  above  the  section. 
But  it  should  be  observed  that  in  most  high  towers,  the  adhesion  of 
the  cement  and  the  arrangement  of  the  materials  is  such  that  the  sec- 
tion of  rupture  is  less  inclined  than  in  ordinary  containing  walls,  and 
if,  in  addition  to  this,  we  also  consider  that  the  results  which  we  seek 
are  of  comparison  between  our  tower  and  those  whose  stability  has 
been  already  tested  by  having  for  along  timCfresisted,  without  injury, 
every  kind  of  force;  th6  supposition  that  the  section  of  fracture  would 
be  horizontal  should  have  no  sensible  influence. 

The  determination  of  the  section  of  most  easy  fracture  offers  a 
problem  of  minimnms,  the  direct  solution  of  which,  in  general,  re- 
quires very  tedious  calculations;  but  fortunately  the  position  of  that 
section  is  apparent,  in  most  cases,  at  the  first  glance  of  the  eye,  or  may 
readily  be  determined  by  a  few  trials. 

In  case  the  tower  should  have  the  form  of  a  truncated  cone,  like 
that  of  which  we  are  treating,  if  it  should  ever  yield  to  the  force  of 
the  wind,  it  would  be  twisted  off  above  the  offset  of  its  base,  in  the 
direction  opposite  to  that  from  which  it  receives  the  force,  and  its  be- 
ing broken  above  the  offset  would  be  because  the  arm  of  the  lever  of 
resistance,  instead  of  being  equal  to  the  radius  of  the  section  of  rup- 
ture, is  somewhat  less. 

These  principles  being  established,  it  is  known  that,  in  order  to  give 
great  stability  to  a  circular  wall  in  ordinary  structures,  it  is  sufficient 
to  make  the  thickness  a  twelfth  part  of  the  height;  consequently,  hav- 
ing to  raise  our  tower  to  a  height  of  eighty  feet,  a  thickness  of  seven 
feet  was  enough  for  th6  wall;  but  as  the  tower  is  not  an  insulated 
wall,  but  has  within  it,  a  circular  stairway  which  binds  and  fastens 
together  all  its  parts,  and,  moreover,  as  the  consideration  of  a  con- 
venient situation  for  the  illuminating  apparatus  required  that  the 
upper  part  of  the  tOT^er  should  be  only  20  feet  in  diameter,  we  were 
able  to  start  with  seven  feet  at  the  base,  and  to  diminish  gradually  to 
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four  and  a  half  at  the  top,  with  the  advantage  of  ah  exterior  slope  of 
two  and  a  half  feet  in  the  whole  height,  which  also  adds  to  its  strength. 

Having  established  these  data,  it  now  remains  to  examine  whether, 
with  these  dimensions,  the  tower  possesses  as  much,  or  greater,  strengtti 
than  others  similar  to  it,  which  have  been  buill  many  years,  and  have 
resisted,  without  the  least  damage,  the  force  of  the  greatest  storms, 
and  1  say  it  ought  to  be  stronger:  1st,  Because  the  terms  of  the  com- 
parison which  we  seek  are  derived  from  towers  built  in  Europe, 
where  hurricanes  are  neither  so  frequent  nor  of  such  long  duration  as 
in  the  Antilles;  and,  2nd,  Because  the  tower  which  we  have  con- 
structed, from  its  peculiar  situation,  has  to  sustain  not  only  the  force 
of  the  wind  but  the  shock  of  the  waves,  although  this  is  somewhat 
diminished  by  the  tower's  being  placed  22  yards  above  the  level  of 
the  sea. 

For  comparison,  we  will  take  the  signal  tower  erected  in  1715,  at 
the  port  of  L'Orient,  the  form  of  which  is  similar,  on  the  whole,  to  that 
constructed  at  the  Moro,  and  which  has  withstood  until  the  present 
time,  without  injury,  all  the  force  of  the  storms. 

Stability  of  the  Tower  at  U  Orient, — The  result  of  a  calculation 
with  regard  to  this  tower  shows  that  the  relation  of  the  resistance  to 
the  pressure  is  7'4  5  that  is  to  say,  the  resistance  is  7*4  times  greater 
than  tiie  pressure.  Let  us  now  see  what  result  will  be  obtained  by 
an  analogous  calculation  with  regard  to  the  tower  at  the  Moro. 

Calculation  of  the  Stabililyqf  the  Tower  at  the  Moro, — ^The  con- 
tent of  the  truncated  cone  which  constitutes  the  lower  part,  is  31,174 
cubic  feet.  The  interior  cylinder,  which  contains  the  staircase,  is  11 
feet  in  diameter  and  34}  in  circumference ;  the  area  of  its  base,  95 
square  feet;  and  its  content,  95  x  78  ■•  7410  cubic  feet.  Taking 
this  from  the  total  solid  content,  there  remain  23,764  cubic  feet  for 
the  solid  content  of  the  circular  wall  of  the  lower  part  of  the  tower. 
The  cylindrical  column  in  the  centre  of  the  circular  stairway  contains 
450  cubic  feet,  and  the  stairway  itself  306 ;  so  that  the  total  solidity  of 
the  masonry  in  the  lower  body  of  the  tower  is  24,520  cubic  feet,  or  908 
cubic  yards.  Adding  to  this  three  cubic  yards  for  the  projection  of 
the  cornice,  and  subtracting  36  yards  for  the  apettures  left  for  doors 
and  windows,  there  remain  875  cuhic  yards  of  masonry.  As  the  attend- 
ants* room,  in  the  lower  section  of  the  toWer,  is  a  foot  larger  in  diameter 
than  the  interior  space  occupied  by  the  stairway,  it  follows  that  the 
amount  of  masonry,  which  on  this  account  has  been  rather  over-esti- 
mated, will  be  made  up  by  the  arched  ceiling  of  this  room,  which  has 
not  been  taken  into  the  account. 

The  solid  content  of  the  circular  wall  which  forms  the  upper  sec- 
tion of  the  tower,  upon  which  the  lantern  is  placed,  is  27  cubic  yards, 
deducting  the  opening  for  the  door;  so  that  the  whole  amount  of  solid 
masonry  is  902  cubic  yards. 

A  cubic  yard  of  the  masonry  used  in  this  tower  weighs  85  arrobas, 
(25  pounds  each,)  and  the  arm  of  the  lever  of  resistance  being  four 
yards,  (a  little  less  than  the  radius  of  the  base,)  it  follows  that  the 
power  of  the  resistance  will  be  902  x  4  x  85  •■  306,680. 

A  central  perpendicular  section  of  the  lower  portion  of  the  tower 
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contains  195  square  yards;  of  the  upper  portion,  13;  and  of  the  lan- 
tern, 26;  presenting  a  total  sectional  superficies  of  234  square  yards. 
The  centre  of  gravity  of  these  three  superficies  is  found  at  13  yards 
from  the  base  of  the  tower;  consequently,  the  momentum  of  pressure 
from  the  whid,  is  |  386  x  234  x  13  ^31,504  arrobas,  and  the  ratio 

r  ^^  '  .  306,680 

of  the  resistance  to  the  pressure  « -^7-^7^  »  9  7. 

ul,OU4 

By  this  result  it  will  be  seen  that  the  tower  at  the  Moro  has  a  sta- 
bility equal  to  nearly  one  and  a  half  times  that  of  the  tower  at  L'Orient, 
which  was  taken  for  comparison,  and  consequently  that  its  dimensions 
are  sufficient,  although  indispensable  for  the  reasons  already  men- 
tioned, to  warrant  the  undertaking  of  its  construction  with  entire 
confidence. 

Details  of  the  Construction, — Foundation,  As  the  tower  is  25  feet 
in  diameter  at  its  base,  a  circle  28i  feet  in  diameter  was  traced  aroiind 
the  centre  of  the  area  to  be  occupied  by  it ;  so  that  the  excavation  for 
the  foundation  being  larger  than  the  body  of  the  tower,  a  berm,  or 
offset,  of  21  inches,  would  be  left  by  the  extension  of  the  foundation 
wall  beyond  that  of  the  tower^itself.  The  excavation  was  carried 
through  the  surface  soil  down  to  the  rock  which  underlies  the  glacis 
of  the  Moriilo,  which  was  reached  and  laid  bare  at  an  average  depth 
of  15  feet. 

The  rock  presented  an  irregular  surface,  in  consequence  of  which, 
together  with  its  extreme  hardness,  the  operation  of  cutting  it  down 
to  a  level  would  have  been  very  expensive.  It  was  therefore  deemed 
preferable  to  construct  the  foundation  by  steps,  (en  escalonesj  using 
blocks  of  stone  of  the  best  kind,  disposed  in  circular  horizontal  layers, 
(formando  anillos  en  capas  horizontatesj  properly  placed,  and  the 
joints  filled  wah  a  mixture  of  lime  and  sand;  taking  care,  as  in  all 
masonry  of  hewn  stone,  that  the  joints  of  each  layer  should  be  covered 
by  the  course  immediately  above  it. 

Thq  foundation  is  H  yards  in  diameter  by  five  in  depth,  and  con- 
sequently contains  355  cubic  yards  of  masonry.  The  cost  of  its  ex- 
cavation and  refilling  was  1554  dollars,  being  4*375  dollars  per  cubic 
yard.  In  the  calculation  of  the  original  estimate  it  was  assumed  (hat 
the  foundation  would  be  only  three  yards  in  depth;  consequently  con- 
taining 213  cubic  yards,  of  which  the  cost,  estimated  at  7-50  dollars 
per  yard  for  the  masonry,  including  the  excavation,  amounted  to 
1597-50  dollars,  being  an  excess  of  43*50  dollars. 

In  calculating  this  estimate  of  7*50  dollars  per  cubic  yard  of  ma- 
sonry, it  was  proposed  to  use  ail  the  materials  of  the  old  tower;  but 
as  this  would  not  be  sufficient  it  was  supposed  that  the  stone  f.till  to 
be  provided  would  have  to  be  purchased  and  transported  from  the 
opposite  shore.  The  great  reduction  which  was  made  in  the  cost  per 
cubic  yard  of  this  work,  from  that  originally  estimated,  was  owing  to 
the  following  causes:  J^irst^  Instead  of  buying  from  individuals  the 
stones  which  were  required,  those  were  procured  which  remained 
unused  from  the  erection  of  the  fortifications  at  that  place,  and  which 
had  been  taken  from  quarries  opened  for  that  purpose;  on  which  ac- 
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count  they  were  obtained  at  a  much  lower  price,  while,  at  the  same 
time,  the  expensive  transportation  in  vesseU  was  avoided.  Secondy 
Because  it  Was  not  necessary  to  purchase  sand  for  making  the  cement, 
having  used  that  which  was  found  in  the  fos$$s  of  the  fortifications. 

The  digging  of  the  foundation  was  commenced  on  the  17th  of 
August,  1844,  and  by  the  24th  of  September  it  was  completed  and 
leveled  off  to  nine  inches  below  the  glacis  of  the  castle;  being  then  in 
order  for  receiving  the  first  layer  of  stone  for  the  tower.  During  the 
same  time  the  old  tower  was  completely  taken  down,  its  materials,  as 
has  been  already  said^  being  used  for  the  new  foundation. 

The  lower  part  of  the  7bM?er.— Upon  the  level  top  of  tlie  basement, 
or  foundation,  the  first  layer  of  stone  forms  a  solid  floor  over  the 
whole,  25  feet  in  diameter;  its  outer  border  being  vertical  and  form- 
ing a  projection  or  socle  of  nine  inches  around  the  tower,  as  well  as  a 
step  of  the  same  height,  for  entrance  into  it.  The.  building  is  then 
continued  to  the  requisite  elevation  by  successive  courses  of  IS  inches 
in  height.  In  order  to  give  an  exterior  slope  to  the  wall,  and  conse- 
quently to  diminish  its  thickness  in  due  proportion,  the  width  of  the 
blocks  in  the  interior  courses  was  gradually  contracted,  while  those 
on  the  exterior  were  continued  of  the  same  breadth,  so  that  the  ver- 
tical joints  might  recede  gradually  towards  the  interior,  and  the  ma- 
sonry be  well  united  together ;  thus  avoiding  the  defect  which  would 
result  from  an  equal  diminution  in  the  breadth  of  the  blocks  used  in 
both  the  inner  and  outer  faces  of  the  wall,  in  which  case,  the  vertical 
joints  of  each  course  would  continue  to  be  one  above  another,  thus 
forming  two  distinct  walls,  without  further  connexion  than  that  of 
the  extending  ties. 

The  circular  stairway  is  composed  of  entire  blocks  of  stone,  which 
are  inserted  six  inches  into  the  wall,  each  of  them  forming  two  steps, 
together  with  the  corresponding  part  of  the  central  column,  or  nave, 
of  the  staircase.  It  was  carried  up  at  the  same  time  with  the  wall  of 
the  tower,  in  order  to  insure  the  proper  connexion  and  binding  to- 
gether of  the  work,  and  also  served  for  use  during  the  construction  of 
the  building;  the  order  of  proceeding  being  first  to  set  the  block  of 
stone  which  formed  two  steps,  and  then  to  lay  the  corresponding 
course  on  the  wall,  and  so  on,  successively.  The  nave,  or  central  part 
of  the  stairway,  is  cylindrical  throughout  its  whole  height,  except  at 
the  top,  where  it  increases  in  diameter,  with  a  view  of  gaining  a  cer- 
tain space  on  the  floor  of  the  attendants'  room.  In  order  to  give  this 
proper  form  to  the  central  column,  its  diameter  was  gradually  en- 
larged, beginning  at  the  17th  step  from  the  top,  and  so  continuing  to 
the  last ;  so  that  the  stairway  is  only  ^  inches  wide  in  the  last  six  feet 
of  its  flight. 

The  upper  part  of  the  Tower, — This  is  a  simple  circular  wall  of 
cut  stone,  composed  of  blocks  in  alternate  order,  and  presenting  no- 
thing worthy  of  special  notice. 

Jlrch  of  the  Jittendants^  Room, — This  arch  is  in  the  form  of  a 
simple  dome,  and  presents  nothing  remarkable  in  its  construction. 
The  thickness  of  the  wall  which  supports  it  is  that  which  is  strictly 
necessary  for  the  equilibrium,  since  the  excess  in  the  weight  of  its  ma- 
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sonry,  from  the  spring  af  the  arch  to  the  key,  and  that  of  the  upper 
part  of  the  tower,  which  also  contributes  to  its  stability,  are  more  than 
sufficient  to  compensate  for  the  weight  of  the  apparatus  for  illumina- 
tion, which  rests  upon  the  summit  of  the  arch.  But  notwithstanding 
this,  as  the  three  openings  hi  it  somewhat  diminish  its  strength,  the 
precaution  was  taken,  in  order  to  avoid  the  least  displacement,  to 
fasten  all  the  arch  stones  of  the  second  and  third  courses,  together  with 
those  of  the  first,,  with  iron  clamps,  one  and  a  half  inches  thick  by 
three  inches  wide,  let  into  the  arch  stones  and  fastened  to  each  of 
them  by  a  bolt,  which  passes  through  two-thirds  of  their  thickness, 
well  secured  with  lead. 

Materials, — The  stone  used  in  the  construction  of  the  tower  was 
taken  from  the  quarries  known  here  by  the  name  of  plat/a  de  chivos^ 
immediately  at  the  point  where  the  tower  stands,  and  preferable  to  the 
stone  found  at  any  other  place  in  the  vicinity,  because,  although  not 
of  the  hardest  quality,  they  are  still  sufficiently  so,and  of  a  more  equal 
and  homogeneous  texture  than  the  others.  Great  care  was  also  taken 
to  use  blocks  of  the  most  durable  kind  in  the  exterior  surfaceof  the 
wall,  and  far  the  steps  of  the  stairway. 

The  lime  and  sand  employed  were^  both  of  excellent  quality;  the 
former  made  of  a  very,  hard  and  clean  stone,  and  the  latter  containing 
no  saline  matter.  The  mortar  was  made  with  great  care,  composed 
of  two-fifths  of  lime  and  three-fifths  of  sand,  mixed  with  fresh  water 
and  well  stirred,  so  as  perfectly  to  incorporate  the  ingredients. 

The  doors,  windows,  interior  balustrades,  and  hand  rails  of  the 
staircase  are  of  mahogany. 

After  the  completion  of  the  edifice,  in  order  to  preserve  it  from  the 
effects  of  moisture  and  of  nitrous  salts,  inasmuch  as  the  stone,  as  al- 
ready stated,  is  not  of  the  hardest  kind,  it  was  covered,  both  on  the 
interior  and  exterior  surface,  with  a  very  thin  and  welt  laid  coat  of 
painted  stucco. 

The  cost  of  the  whole  structure,  when  completed,  was  very  nearly 
that  calculated  in  the  original  estimate. 


FOR   THX    JOVRKAt    OF    THR  FRAHKLIV   l^STITrTB. 

On  Balances.    By  Franklin  Peale,  Chief  Coiner  of  the  Mint  of  the 

United  States. 

(With  two  Plates.) 

In  order  to  insure  precision  and  regularity,  to  obtain  facility  and 
rapidity,  and,  above  all,  to  avoid  liability  to  error,  it  has  been  found 
necessary  to  combine,  in  the  balances  used  in  the  mint,  not  only  all 
the  arrangements  known  to  us  that  have  heretofore  been  found  im- 
portant, but  also  such  improvements  as  have  been  the  growth  of  our 
own  experience. 

The  result  has  been  satisfactory,  in  a  remarkable  degree;  so  much 
so,  as  to  be  a  subject  of  surprise  to  the  most  experienced  of  the  corps 
of  officers  of  this  establishment. 
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In  the  present  comtnunication^  no  attempts  will  be  made  to  estab- 
lish claims  of  invention,  either  for  ourselves  or  others.  In  fact,  it 
would  be  impossible  to  do  so  with  justice.  Balances  of  every  variety 
of  structure  have  long  been  made,  and  may  be  readily  met  with;  aad 
all  that  we  can  now  claim  is,  after  much  experience  in  their  use,  to 
have  cbmbined  their  best  parts,  and,  in  doing  so,  to  have  introduced 
such  modifications  and  adaptations  as  have  been  found  desirably. 

In  the  balances,  of  which  this  notice  treats,  two  considerations  have 
claimed  particular  attention:  the  first  is  precision,  the  second  construc- 
tion. 

Under  the  former  head,  a  descriptive  notice  will  embrace  remarks 
on  such  provisions  and  operations  as  are  deemed  important;  and 
founder  the  latter,  a  description  of  construction,  illustrated  by  engravings 
of  the  balance  as  erected,  and  of  the  separate  parts  in  detail. 

To  obtain  the  greatest  degree  of  uniform  precision,  it  is  requisite 
that  the  beam  should  be  lifted,  from  a  state  of  rest,  iu  a  perfectly  level 
position,  and  that  the  stirrups  should  be  lifted,  simultaneously,  with 
their  loads,  from  their  rests,  or  supports;  also  that  the  oscillations 
of  the  stirrups  should  be  prevented  or  checked  at  the  earliest  moment; 
and,  finally,  that  the  whole  system  should  be  left  at  liberty  whh  deli- 
cacy and  exactitude,  so  as  to  remain  in  equilibrium,  or  vibrate,  as  the 
case  may  be. 

To  command  the  above  cooditions,  the  beam  should  be  supported 
upon  cones,  at  each  extremity,  adjusted  level  with  each  other,  from 
which  it  is  lifted,  by  a  plane  which  rises  under  its  centre  knife-edge, 
and  to  which  it  is  returned  by  its  depression,  the  cones  guiding  the 
beam  to  the  same  position  exactly  from  which  it  was  elevated. 

The  stirrups,  in  like  manner,  should  hang  upon  hollow  cones  or 
V's,  so  as  to  be  taken  up  from,  and  returned,  invariably,  to  the  same 
position. 

The  support  for  the  centre  knife-edge,  as  well  as  the  bangers  which 
rest  lipon  the  knife-edges  at  the  extremities  of  the  beam,  should  be 
planes,  and  not  portions  of  hollow  cylinders,  as  is  usual. 

The  beam  should  rest  upon  its  cones,  and  the  stirrups  should  be  sup- 
ported by  their  V's  at  such  heights  as  to  relieve  entirely  the  knife- 
edges,  with  a  sufficient  space  between  them  and  their  respective  planes 
to  permit  inspection  and  wiping,  when  it  may  be  needed.  This  con- 
struction admits  of  the  placing  of  the  weights,  &c.,  and  guards  the 
knife-edges  from  the  consequences  of  displacement  during  use. 

The  beam  should  be  raised  by  the  elevation  of  the  centre  plane, 
subsequently  lifting  with  it  the  stirrups  with  their  weights  and  load, 
and  all  oscillation  checked  by  platforms  placed  in  the  table  under  the 
centre  of  the  stirrups,  which  should  be  made  to  risi  simultaneously, 
and  should  be  counter- weighted  to  the  requisite  delicacy. 

The  descent  of  these  platforms,  effected  by  the  pressure  of  a  finger 
on  a  lever  conveniently  placed,  will  leave  the  stirrups,  &c.,  at  liberty  to 
vibrate,  or  bring  the  beam  to  a  horizontal  position,  at  the  will  of  the 
operator;  being  a  convenient,  certain,  and  rapid  method  of  manipu- 
lating, not  equalled  by  any  other  arrangement,  and,  in  fact,  essential 
to  a  well-constructed  balance. 
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The  knife-edges  sliould  be  constructed  of  the  best  cast  steel,  hard- 
ened to  the  utmost  ability  of  that  metal,  arid  the  planes  upon  which 
they  bear  should  be  made  as  true  aud  perfect  as  possible;  those  for 
the  finer  or  more  elaborately  finished  beams,  should  be  of  agate,  or 
chalcedony. 

Having  thus  concisely  stated  the  essential  qualities  in  balances  for 
accurate  and  rapid  weighing,  it  will  be  proper  to  explain  the  construc- 
tion by  which  these  qualities  are  acquired,  being  the  second  branch 
of  this  essay.  In  explanation  of  this,  reference  is  now  made  to  en- 
gravings which  accompany  this  notice :  one*,  exhibiting  a  front  view 
of  the  whole ;  the  other,  the  parts  separate  and  in  detail. 

Description  of  the  PlateSyWiih  Explanatory  and  General  Remarks. 

Plate  I  represents  a  front  view  of  the  balance  drawn  on  a  scale 
corresponding  to  a  beam  four  feet  in  length,  suited,  in  its  proportions, 
to  weigh  one  thousand  dollars  in  silver.  The  weight  to  which  it 
is  limited  should  not  exceed  one  thousand  ounces  troy. 

A  beam  of  three  feet  in  length  is  suited  to  drafts  of  five  thousand 
dollars  in  gold  coin,  and  the  maximum  weight  should  not  exceed,  in 
any  case,  three  hundred  ounces  troy. 

The  proportions  exhibited  in  these  plates  may  be  maintained 
throughout  for  the  above  sizes,  or  any  other,  either  greater  or  less, 
than  those  which  are  stated. 

A  table,  marked  A,  is  furnished  with  leveling  screws  upon  the  front 
and  back  edge,  and  at  each  end,  marked  6.  In  plate  II,  which  ex- 
hibits difierent  views  of  all  the  parts,  the  leveling  screws  are  marked 
6,  and  their  positions  in  the  table  (the  view  of  the  under  side  of  which 
is  given)  are  marked  c. 

The  balance  is  intended  to  be  placed  upon  a  counter,  or  any  other 
firm  support,  and  the  table  leveled  by  means  of  the  screws  last  de- 
scribed, its  true  position  being  indicated  by  a  plumb-line  and  weight 
occupying  the  rear  opening  in  the  column;  (plate  l,fig.  c;)  the  plumb- 
line  and  weight  being  marked  d. 

The  column,  marked  C,  in  plates  I  and  II,  contains  the  lifting  ap- 
paratus, and  supports  the  cap-plate,  marked  D,  plates  I  and  If.  The 
cap-plate  guides  the  lifting  apparatus,  and  supports  the  V's,or  hollow 
cones,  for  the  stirrups,  and  is  strengthened  arid  stayed  by  braces,, 
marked  E;  the  section  of  which  braces  is  cruciform,  with  circular  ends, 
for  firm  bearing  upon  the  plate  and  base  of  the  column,  to  which  they 
are  secured  by  screws. 

Plate  II  exhibits  upper  and  under  views  of  the  table,  column,, 
plate,  &c.,also  upper  and  lower  end  views  of  the  column,  showing  the 
means  of  its  attachment  to  the  table  and  cap-plate. 

Balances  intended  for  service  alone  may  be  made  of  cast  iron,  ex- 
clusive of  the  beam  For  small  balances,  or  when  higher  finish  and 
display  is  designed,  bronze,  or  ordinary  brass,  may  be  used. 

The  lifting  apparatus  consists  of  a  winch-handle,  marked  /,  plate 
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II,  fitting  upon  a  round  shaft,  g,  with  a  feather,  so  as  to  admit  of  ixn 
convenient  removal;  upon  this  shaft  is  fitted  a  cam,  A,  also  secured  hj 
a  feather;  the  cam  is  carefully  constructed,  so  as  to  give  equal  eleva- 
tion to  equal  parts  of  its  revolution;  and  upon  the  cam  rests  a  roller,  7, 
which  turns  upon  a  pin  in  the  frame,  y,  intended  to  reduce  friction, 
and  give  facility  in  raising  the  beam  with  its  load. 

The  lifting  frame,^,  is  forked  cross-wise,  so  as  to  straddle  the  shaft 
and  accommodate  the  cam  and  roller,  at  the  same  time  that  it  allows 
the  necessary  vertical  motion,  without  the  possibility  of  being  dis- 
placed; all  of  which  is  exhibited  in  the  two  views  of  the  lifting  frame 
marked y,  which  is  also  accompanied  by  sections  in  proximity  to  (he 
parts  which  they  are  intended  to  explain. 

The  handle  is  so  placed  as  to  be  on  the  left  when  the  beam  is  down 
and  at  rest,  and  to  the  right  when  the  beam  is  raised,  in  the  act  of 
weighing,  and  makes,  together  with  the  cam,  more  than  three-fourths 
of  a  revolution,  the  cam  having  a  very  slight  depression  upon  its  up- 
per, or  highest  point,  into  which  the  roller  falls,  maintaining  it  in  its 
position  when  the  beam  is  raised.  It  is  then  extended  beyond  the  cen- 
tre of  the  roller,  so  as  to  be  stopped  at  the  limit  of  motion^  as  exhibited 
in  fig.  h,  plate  II. 

The  lifting  frame  is  forked  at  the  top  for  the  accommodation  of  the 
beam.  Upon  it  rests  the  plane,  the  top  and  side  view  of  which  are 
marked  Ar,  for  the  support  of  the  centre  knife-edge,  secured  to  the 
frame  by  screws.  In  balances  of  ordinary  construction,  this  plane 
may  be  made  of  hardened  cast-steel ;  in  finer  instruments,  of  bronze, 
or  brass,  with  an  inserted  block  of  polished  agate,  secured  by  fusible 
metal,  or  cement. 

The  position  of  the  handle,  lifting  frame,  &c.,  are  exhibited  with 
sufficient  clearness  in  the  front  view,  plate  I. 

The  cap-plate,  views  of  the  upper  and  under  sides  of  which  are 
given  in  plate  II,  fig.  D,  is  constructed  with  horizontal  spaces  at  the 
centre  and  each  end.  In  the  middle  it  is  secured  to  the  column  by  four 
screws,  and  to  the  braces  B  in  the  same  manner,  the  holes  for  which 
are  marked  in  all  the  views. 

The  square  opening  in  the  middle  serves  as  a  guide  and  support  to 
the  lifting  frame,  which  must  be  accurately  fitted,  so  as  to  prevent  any 
lateral  play. 

The  horizontal  spaces  at  the  extremity  of  the  cap-plate  support 
short  pillars  terminated  by  cones,  upon  which  the  beam  rests ;  these 
pillars  are  secured  to  the  cap-plate  by  screws  passing  through  it  from 
the  under  side,  the  holes  through  which  they  pass  being  large  enough 
to  admit  of  the  adjustment  of  the  beam  to  its  proper  place,  previous  to 
their  being  permanently  fastened  down. 

The  details  of  these  pillars  are  given  in  plate  II,  fig»  /,  the  cones 
being  constructed  of  cast  steel,  hardened  and  polished. 

The  same  space  also  supports  the  V's,  or  guide  supports  of  the 
hangers,  different  explanatory  views  of  which  are  given  in  plate  II, 
the  V's  being  marked  m,  and  the  hangers  n.  All  these  parts  have 
been  devised  with  reference  to  the  simplest  and  most  economical  con- 
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struction  consistent  with  the  requisite  accuracy,  and  for  affording  the 
greatest  facility  in  the  final  adjustment  of  the  balance. 

The  most  important  part  of  the  balance  is  the  beam,  the  form  and 
material  of  which,  both  with  reference  to  use  and  construction,  have 
been  carefully  considered.  Plate  II,  fig.  o,  exhibits  side  and  top  views. 
It  will  bo  observed  that  the  beam  is  perfectly  simple  in  its  form,  thick- 
ened at  the  centre  and  extremities,  for  the  security  of  the  knife-edges, 
the  arms  being  diminished,  in  depth,  regularly,  from  the  middle  to  the 
extremities,  a  section  in  any  part  of  which  would  represent  a  $harp 
wedge,  with  its  Extremities  rounded,  as  shown  by  the  dotted  lines  at 
Py  the  thicker  being  the  upper  edge  of  the  beam.  The  projections  marked 
{/,  are  the  supports  of  the  beam  when  at  rest;  the  conical  cavities, 
indicated  by  dotted  lines,  being  made  to  fit  the  cones  marked  /. 

This  form  of  beam  -affords  facility  in  construction,  being  composed 
of  straight  surfaces,  without  ribs,  or  curves;  is  well  adapted  to  maintain 
its  form  when  loaded  ;  affords- the  least  surface  for  accumulation  of 
dust,  and  is  readily  wiped  when  it  may  be  necessary.  .  The  means 
of  adjustment  for  the  length  of  arm  is  exhibited  in  fig.  r,  plate  II. 

As  a  general  rule,  convenient  and  accessible  means  of  adjustment 
are  to  be  deprecated.  Balances  should  be  constructed  with  reference 
to  the  use  to  which  they  are  destined,  and  the  necessary  accuracy 
and  sensibility  given  in  construction.  It  will  be  found,  it  is  believed, 
more  inconvenient  than  desirable,  to  attempt  to  change  the  sensibility 
of  a  beam  devoted  to  different  uses.  Again,  a  person  might  have  suffi- 
cient mechanical  skill  to  use  a  balance  and  weigh  accurately  whilst  it  is 
in  order,  who  would  be  much  embarrassed  by  the  consequences  of  a 
change  in  the  centre  of  gravity,  affecting  the  accuracy  and  sensibility 
respectively,  without  consciousness  of  the  cause,  or  knowledge  of  the 
effects.  A  repetition  of  the  remark,  that  prominent  and  accessible 
means  of  adjustment  are  to  be  deprecated,  will  be  excused,  as  having 
a  tendency  to  invite  to  attempts  at  adjustment  by  the  incompetent  and 
unskilful,  or  it  may  be  to  derangement,  by  the  meddlesome. 

The  material  best  suited  to  the  construction  of  beams  will  depend 
tipon  the  purposes  to  which  they  are  destined.  For  mint  usage  they 
should  be  of  rolled^  brass,  or  a  malleable  alloy  of  copper  and  tin,  well 
hardened  by  heavy  hammering.  The  difficulty  of  procuring  castings 
perfectly  sound,  and  free  from  <<  blows  "  being  a  sufficient  reason  for 
the  rejection  of  cast  metal  of  any  kind. 

It  will  be  seen,  that  the  needle  of  the  balance,  which  is  the 
subject  of  description,  is  pointed  downwards,  and  there  are  good  reasons 
for  this  disposition.  In  the  first  place  it  is  directly  before  the  eye  of 
(he  operator,  and  therefore  more  convenient  in  use,  than  it  is,  when 
elevated  above ;  again  it  may  be  made  longer  than  the  arms  of  the 
beam,  and  will  consequently  describe  a  larger  arc,  and  thus  give  more 
distinct  indications,  whilst  the  whole  arrangement  need  occupy  no 
more  space  than  is  requisite  for  the  other  parts;  and  finally,  the  needle 
is  protected  from  external  injury  by  the  lifting-frame  and  column,  in 
the  centre  of  which  it  is  placed. 

The  parts  which  remain  to  be  described  have  been  usually  consi- 
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dered  of  minor  importance,  but  experience  has  shown  that  this  estimate 
is  scarcely  a  just  one,  inasmuch  as  they  afford  facilities  for  accuracy 
and  rapidity,  that  leave  no  doubt  of  their  value,  and  place  them  in  a 
most  important  position  in  practice.  The  parts  now  alluded  to,consiituie 
the  system  by  which  the  operator  is  enabled  to  find  the  equilibrium 
of  which  he  is  in  search.  It  consists  of  the  pedestals,  as  they  have 
been  termed,  marked  j,  plates  I,  and  I!,  and  the  parts  connected 
with  them,  marked  /,  w,  w,  and  m;,  in  plate  II;  alight  shaft,  made 
of  tubular  iron,  /,  supported  by  pivots  w,  which  pivots  are  screw- 
ed through  a  piece  cast  on  the  under  side  of  the  table,  marked  V  ; 
upon  the  ends  of  this  shaft  there  are  levers,  VV,  upon  the  ends  of 
which  levers,  when  in  place,  the  pedestals  rest. 

The  remaining  part  of  this  system  is  a  double  armed  lever,  placed 
in  the  middle  of  the  shaft,  /,  (represented  in  the  engraving  detached,) 
and  tnarked  x]  it  is  connected  by  a  pin,  with  the  trigger,  jr,  represented 
in  its  place  in  plate  I,  with  the  same  letter.  Upon  the  other  end  of 
the  lever,  ar,  there  is  a  weight,  y,  capable  of  adjustment  by  a  screw 
upon  which  it  traverses,  so  as  to  be  approached  to,  or  receded  from 
the  shaft,  /. 

The  action  of  this  system  is  easily  understood,  its  whole  object  is 
to  depress  the  platforms  by  sufficient  force,  applied  by  the  finger,  to 
the  trigger,  the  counter  weight  returning  them  to  their  original  posi- 
tion, after  its  removal. 

It  will  be  seen,  by  reference  to  plate  I,  that  the  under  sides  of  the 
stirrups  have  a  space,  represented  by  dotted  lines,  in  which  the  plat- 
-  forms  are  placed,  which  allows  the  stirrups  to  oscillate  within  its 
limits,  but  beyond  which  they  cannot  move.  This  construction  is 
intended  to  guard  the  hangers  from  displacement,  and  to  prevent  in- 
jury by  too  much  movement  of  the  stirrups,  an  accident  very  likely  to 
occur,  when  the  pans  or  weights  are  hastily  removed,  especially  in 
the  use  of  the  larger  balances  with  heavy  weights  or  large  masses. 

The  cavity,  whose  object  was  described  in  the  last  paragraph, 
forming  the  under  side  of  the  base  of  the  stirrups,  is  turned  as  truly 
as  possible  in  the  form  of  a  portion  of  a  sphere,  whose  radius  is  its 
distance  from  the  bearing  of  the  knife-edge.  The  platforms  are  ad- 
justed by  means  of  the  counter  weight,  so  as  to  press  lightly  up  against 
the  stirrups,  and  to  follow  them  when  raised. 

It  is  found  convenient  in  practice  to  turn  the  handle  of  the  balance 
but  a  small  portion  of  its  movement,  if  the  weights  are  not  equal  on  op- 
posite sides,  a  circumstance  to  be  expected  when  searching  for  a 
weight.  The  heavy  side  will  remain  down,  and  the  needle  will  indi- 
cate whether  addition  of  weight,  or  its  removal  is  requisite.  These 
trials  are  continued  until  the  platforms  follow  up  the  whole  lift,  the 
needle  remaining  opposite  the  middle  line  of  its  scale,  until  the  handle 
is  stopped  by  its  limit  of  motion,  where  it  remains.  The  finger,  then, 
by  pushing  down  the  trigger,  will  depress  the  platforms,  when  smaller 
weights  are  employed  until  the  needle  indicates  equilibrium. 

In  this  balance  there  is  little  or  no  embarrassment  from  oscillation, 
because  the  stirrups  immediately  accommodate  themselves  to  the  posi- 
tion of  the  weights,  the  light  pressure  permitting  them  to  take  any 

Digitized  by  LjOOQ IC 


% 
If 

* 

r 


j^^ 


4 


4 


3 

i 
M 


Digitized  by  LjOOQ IC 


Digitized  by  LjOOQ IC 


s*  *•       .     '^ 


I 


I] 


p 


o  o 

D  O 


^J 


■I       ,^.i; 


a'  [ril^ 


il 


s     ^  ^Tc^^tr 


:^=IIJ,^B 


^ JK 


IS 


;:^  •>.>.  p-q  p-Q 


o 


a® 


— ->v.^^'^ 


p 


1      3        5 


r' 


Digitized  by  LjOOQ IC 


Digitized  by  LjOOQ IC 


On  Balances.  65 

position  required  by  the  load;  nevertheless,  having  sufficient  power, 
from  their  pressure,  to  prevent  any  swinging.  If  from  any  cause  the 
stirrups  should  be  in  motion,  three  consecutive  depressions  of  the 
platforms,  will  bring  them  toastate  of  rest,  with  absolute  certainty,and 
with  a  loss  of  time  so  short  as  to  be  entirely  immaterial. 

The  stirrups  are  connected  with  the  hangers,  by  a  rod,  which  is 
double-jointed,  as  near  to  the  hangers  as  possible,  so  as  to  allow  perfect 
freedom  of  motion ;  at  the  same  time,  so  well  fitted  as  to  allow  no 
change  of  position  in  the  parts.  On  the  lowerends  of  these  rods,  there 
are  screws  and  nuts,  to  regulate  the  height  of  the  stirrups,  together 
with  a  jam  nut,  to  prevent  any  change  after  the  adjustment  has  been 
satisfactorily  made. 

The  bases  of  the  stirrups  are  designedly  made  small,  requiring  the 
use  of  a  dish  on  the  one  side,  and  a  platform  for  weights  on  the  other. 
This  dish  and  platform  being  made  of  equal  weight,  renders  the  use  of 
a  counter  weight  unnecessary,  and  as  the  balance  cannot  be  used 
without  both,  the  liability  to  mistakes  from  this  cause  is  entirely 
avoided. 

For  the  adjustment  of  weights,or  any  other  use  of  balances  requiring 
the  greatest  degree  of  delicacy  and  care,  it  is  necessary  to  protect  the 
instrument  and  the  operation,  by  a  case,  with  doors  sliding  vertically, 
and  glazed,  so  as  to  permit  inspection,  undisturbed  by  currents  of  air. 
This  arrangement,  entirely  essential  for  such  uses,  is  inadmissible  for 
ordinary  weighing,  involving  too  much  delay  in  the  necessity  for 
opening  and  shutting  the  doors. 

In  the  balance  for  weighing  gold  coins,  which  was  placed  in  the  ex- 
hibition of  the  Franklin  Institute,  in  1S46,  and  which  is  now  in  use 
in  the  weighing  and  counting  room  of  the  chief  coiner's  department 
in  the  mint  of  the  United  States,  all  the  parts,  with  the  exception  of 
the  stirrups,  are  covered  by  plate  glass,  itiserted  Into  the  framing,  so 
as  to  protect  the  balance  as  much  as  possible  from  currents  of  air, 
dust,  and  external  influences  of  all  kinds.  This  balance  has  been 
made  with  the  utmost  care  in  all  respects,  upon  the  principles  detaUed 
in  the  foregoing  notice,  and  the  result  has  been  satisfactory  in  the  high- 
est degree.  In  illustration  of  which,  it  may  be  stated,  that  with  its  max- 
imum load  of  six  hundred  ounces,  three  hundred  on  each  side,  it  is 
sensible  to  the  ten-thousandth  of  an  ounce.  This  fact  is  not  mentioned 
as  very  remarkable,  because  it  is  comparatively  easy  to  give  great 
sensibility  to  balances:  but  it  is  worthy  of  note,  that  it  is  invariable  in 
showing'this  minute  fraction  of  its  load.  As  regularity  is  of  the  great- 
est value  in  operations  with  balances,  we  may  be  excused  for  draw- 
ing attention  to  a  quality  of  so  much  importance. 


Descriptive  Memoir  of  a  New  Process  for  Manufacturing  White 
Leadf  or  Carbonate  ofLeadj  invented  by  M,  Gannal. 

TRARILATED  TOB  TBI  JOUAHAL  OF  TEE  TKAZTKUK  IirgTITUTX. 

The  difficulties  which  are  known  to  exist  in  the  manufacture  of 
white  lead  by  the  processes  now  in  use,  and  the  dangers  to  which  the 
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workmen  employed  in  it  are  exposed,  determined  me^to  undertake  a 
series  of  experiments,  in  order  to  discover  a  process  more  simple  and 
without  danger  to  the  workmen. 

I  feci  truly  happy  in  being  able>to  announce  to  the  Academy  that 
I  have  succeeded  in  my  attempts.     By  a  process  eo^tremely  simpUy  in 
a  very  short  time^  without  any  danger^  I  manufacture  any  quantity 
of  white  lead  that  commerce  may  require,  and  my  product  will  bear  " 
comparisoh  with  the  most  perfect  that  is  made. 

Among  the  chemical  and  mechanical  processes  thus  far  known,  for 
the  manufacture  of  white  lead,  not  one  appeared  to  me  to  combine 
the  conditions  necessary  to  obtain  this  product  with  economy  and 
without  great  danger  to  the  workmen. 

A  patent,  taken  out  in  1834  by  Mr.  Walker  Wood,  points  out  a 
method,  some  parts  of  which,  indeed,  seem  to  be  new;  but  the 
descriptions  of  this  patent  are  so  obscure,  and  at  the  same  time  so 
erroneous,  that  I  have  not  thought  it  worth  while  to  dwell  on  it. 

The  following  is  the  description  of  the  n^anner  of  proceeding,  by 
which  I  arrived  at  a  good  result : 

A  hexagonal  or  octagonal  leaden  cylinder  is  to  be  prepared,  two 
metres  in  length,  with  a  diameter  of  from  thirty  to  forty  centimetres. 
Tjie  lead  should  be  from  five  to  eight  millimetre^  in  thickness.  This 
cylinder  is  to  be  enclosed  in  a  frame  made  of  rod-iron ;  to  one  end  of 
which  a  crank  is  to  be  attached.  It  is  to  be  placed  on  a  stand,  so  as  to 
receive  with  ease  a  rotary  movement. 

At  the  centre  of  the  cylinder  there  is  to  be  an  opening  or  bung-hole 
through  which  the  materials  are  to  be  introduced.  At  the  end  oppo- 
site the<srank  snd  in  the  axis  of  the  cylinder,  another  opening  is  to  be 
made,  of  from  three  to  four  centimetres  in  diameter,  through  which  is 
to  pass,  without  closing  or  stopping  it  up,  an  elastic  tube  fitted  to  a 
bellows.    This  lube  must  reach  the  bottom  of  the  cylinder. 

100  kilogrammes  of  granulated  lead  and  thirty  litres  of  water  are  to 
be  introduced  into  the  cylinder;  the  bung-hole  is  to  be  closed,  and  the 
apparatus  is  ready  to  operate.  In  this  state,  if  the  lateral  openins;  is 
closed  and  the  apparatus  turned  round  at  the  rate  of  forty-five  or  fifty 
turns  per  minute,  and  if  this  motion  is  continued  for  five  hours,  about 
two  thirds  of  the  lead  will  be  found  reduced  to  an  impalpable  powder 
and  still  retaining  its  metallic  color. 

If  the  lateral  opening  remains  open,  then  the  lead  so  divided  becomes 
oxidated^  and  the  product  taken  out  is  a  protoxide^or  massicot, hydraied 
in  part. 

Lastly,  if  an  elastic  tube  reaching  to  the  bottom  of  the  cylinder  is 
fitted  to  the  apparatus,  the  other  end  of  which  is  attached  to  a  bellows 
receiving  air  from  a  close  chamber  or  enclosure  in  which  there  is 
burning  charcoal;  the  finely  divided  lead  coming  in  contact  with  the 
air  and  the  carbonic  acid  blown  into  the  apparatus  by  means  of  the 
bellows,  is  converted  into  oxide,  and  finally  into  carbonate  of  lead  or 
white-lead. 

Acting  on  this  principle,  we  manufactured  a  considerable  quantity 
of  a  product,  which  was  judged  to  be  equal  in  quality  to  the  best  of 
that  met  with  in  commerce. 
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When  the  cylinder  has  been  turned  for  a  sufficient  length  of  time, 
the  bung  is  to  be  opened,  and  the  liquid  contained  suffered  to  run  out; 
a  quantity  of  water  equal  to  that  first  introduced, is  put  in,  the  cylinder 
is  to  be  turned  for  fi^e  minutes,  this  second  portion  of  liquid  is  to  be 
run  off,  then  the  apparatus  may  be  immediately  re-charged  for  a  second 
operation,  introducing,  however,  only  seventy-five  kit.  of  lead,  inas- 
much as  there  remain  twenty -five  to  thirty  kil.  not  finely  divided. 

In  order  to  facilitate,  and. hasten  the  operation,  wo  have  made  use  of 
two  different  processes.  The  first  consists  in  pouring  into  the  water, 
at  the  moment  of  charging  the  apparatus,  five  hundred  grammes  of 
nitric  acid.  The  second  in  substituting  for  the  acid  one  kil.  of  nitrate 
of  lead. 

It  is,  however,  to  be  remarked,  that  during  the  operation  a  little 
nitrous  acid  is  disengaged,  and  that  when  the  operation  is  completed, 
scarcely  any  is  to  be  found  in  the  mixture  that  remains.  I  have 
observed  that  the  acid  or  the  salt  of  lead  is  decomposed.  A  sub- 
hyponitrite  is  doubtless  formed,  which  is  afterwards  decomposed  by 
the  carbonic  acid. 

The  liquid  product,  withdrawn  from  the  cylinder,  is  poured  into  a 
vessel  containing  eight  or  ten  times  the  proportion  of  water  made  use 
of  in  the  operation.  This  mixture,  violently  agitated,  becoi^es  con- 
siderably whiter,  in  proportion  to  the  blue  tint  of  the  product  taken 
out  of  the  cylinder,  which  is  occasioned  by  a  quantity  of  lead,  finely 
divided,  but  not  yet  oxida^d,br  yellowish,  if  formed  of  oxide  not 
carbonated. 

It  is  to  be  observed,  that  after  two  days  washing,  the  whole  of  the 
product  is  of  the  most  dazzling  whiteness.  However,  I  would  here 
observe,  that  having  dried  immediately  some  white-lead  which  still 
contained  about  one-eighth  of  its  weight  of  divided  and  non-oxidated 
lead,  at  the  end  of  two  months  the  entire  mass  had  a  homogeneous 
tint. 

As  in  this  operation  some  portions  of  granulated,  and  others  of  im- 
perfectly divided  lead,  escape  from  the  apparatus,  it  is  necessary  to 
let  them  deposit  in  vessels  having  openings  at  different  heights.  In 
the  first  place  the  clear  water  which  floats  above  the  deposit  is  drawn 
off,  then  by  an  opening  somewhat  lower  down,  the  pasty  deposit, 
which  rests  on  the  imperfectly  divided  particles  of  lead. 

The  pasty  mass  is  thrown  on  filters  of  closely  woven  cloth,  which 
have  been  previously  fixed  on  frames.  Here  a  large  quantity  of  water 
drains  off  and  leaves  a  plastic  residuum.  In  this  state,  the  filters  are 
taken  down,  the  ends  of  the  cloth  are  folded  over,  and  the  wbole  is 
subjected  to  a  violent  pressure. 

When  this  pressure  has  removed  the  greatest  quantity  of  water 
possible,  the  packets  are  taken  out,  the  cloths  are  taken  off,  the  mass 
is  divided  into  pieces  of  the  desired  form,  and  they  are  then  placed  in 
a  hot  air  stove. 

As  may  be  seen,  the  theory  of  this  operation  is  as  simple  as  its 
manipulation.  In  adopting  this  system  of  manufacture,  we  have 
simp iijica Hon  of  labovj  a  larger  product,  saving  of  manual  labor^ 
and  less  chance  of  loss. 
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Until  the  present  period,  our  manufacturers,  followers  of  blind 
routine,  imitated  the  form  which  the  HoUdnders  formerly  gave  to  this 
article;  but  now, our  workmen, our  foremen  are  too  well  informed  to 
pay  any  attention  to  the  particular  form  or  shape  that  may  be  given 
to  a  product.  And  when  they  leafn  that  the  adoption  of  this  new 
form  or  shape  has  for  its  principal  object  the  preservation  of  the  health 
and  life  of  many  thousands  of  fathers  of  families,  who  annually  perish 
in  consequence  of  the  fatal  results  of  the  present  mode  of  manufacture, 
they  will  doubtless  applaud  the  intention  of  my  publication,  and  will 
hasten  to  call  for  white  lead  in  a  new  form. 

To  sum  up  the  whole,  my  process  of  manufacture  consists: — 

1st.  In  granulating  the  lead. 

2d.  In  reducing  it  into  indefinitely  fine  particles  by  friction  on  itself 
in  a  leaden  cylinder. 

3d.  In  facilitating  the  oxidation  of  the  lead  so  divided  by  the  intro- 
duction of  atmospheric  air  into  the  apparatus. 

4th.  In  carbonating  immediately  this  oxide  of  lead  by  making  use 
of  air  more  charged  with  carbonic  acid. 

5th.  In  hastening  the  oxidation  of  the  lead,  by  introducing  into  the 
apparatus  nitric  acid  or  the  nitrate  of  lead. 

6th.  In  washing  the  product  obtained  by, this  process. 

7th.  In  hastening  its  desiccation,  by  subjecting  the  result  to  the 
greatest  possible  pressure. 

8th.  In  dividing  by  square  points  the -pressed  mass. 

9th.  In  drying  in  a  hot-air  stove  the  divided  product. 

On  the  24th  of  December,  1839,  a  room  and  the  closet  of  an  apart- 
ment still  occupied  by  M.  Mequignon,  Jr., rue  des  Grands  Augustins, 
No.  9,  were  painted  by  Mr.Coulon  with  white  lead  manufactured  by 
me  by  this  process ;  this  paint,  after  four  years,  is  as  beautiful  as  when 
it  v/as  first  applied. 

The  publication  now  made  is  entirely  for  the  benefitof  the  workmen. 
The  manufacturers  will  hasten  to  adopt  it;  but  I  think,  moreover, 
that  taking  into  view  public  health,  the  government  ought  immediately 
to  interdict  the  method  of  making  it  by  putting  the  lead  into  pots, 
which  is  the  principal  source  of  the  painters',  or  lead  cholic. 

JVb/e— 1  metre  =  39-37  inches;  1  centimetre  =  '3937  do.;  1  millimetre  « -OSOr. 
1  kilogramme  =as  15434  grains;  1  litre  =  about  1  quart. 


We  take  pleasure  in  inserting  in  the  Journal  the  following  interest- 
ing letter  from  Edward  Miller,  Esq.,  one  of  the  engineers  of  the  Penn- 
sylvania Railroad  Company,  giving  an  account  of  a  recent  explosion 
of  a  locomotive  engine  upon  the  Allegheny  Portage  Railroad;  and 
we  hope  that  when  others  may  have  opportunities  of  ascertaining  the 
circumstances  attending  the  explosion  of  steam  boilers,  they  will  for- 
ward an  account  of  the  facts  to  the  Franklin  Institute. 

Com.  Pub. 
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Explosion  of  the  Locomotive  Engine  "  Bush  Hili,^^  on  the  Portage 

Railroad. 
John  C.  Cresson,  Esq., 

Chairman  of  Committee  on  Science  and  the  Arts^  Franklin  Institute. 

Dear  Sir^ — Upon  the  day  I  passed  over  the  Allegheny  Portage 
Railroad,  April  23rd,  1847,  one  of  the  locomotive  engines  attached  to 
a  freight  train  exploded,  killing  the  engine  driver  and  injuring  se- 
verely two  other  persons.  1  could  not,  at  the  time,  obtain  a  correct 
statement  of  the  facts,  as  business  required  me  to  proceed  the  same 
night  to  Pittsburg.  Being  at  Johnstown  on  the  4th  inst.,  I  had  an 
opportunity  of  examining  the  wreck  and  inquiring  into  the  facts  con- 
nected with  the  explosion,  which  I  now  send  you,  to  be  laid  before 
your  committee,  if  you  consider  them  of  sufficient  importance. 

The  locomotive  "Bush  Hill"  was  built  by  Messrs.  Norris,  and  put  on 
the  Columbia  Railroad,  April  17th,  1837.  In  the  fall  of  the  same  year  it 
was  .transferred  to  the  Portage,  where  it  has  smce  been  in  constant 
use.  It  was  a  six-wheeled  engine,  weighing  12  tons,  being  one  of  the 
heaviest  on  the  road,  used  the  adhesion  of  two  wheels,  and  was  con- 
sidered one  of  the  best  machines  on  the  Portage.  It  was  generally 
used  as  a  freight  engine,  but  had  been  running  on  the  13  mile  level 
for  some  some  days  prior  to  the  morning  of  the  accident,  with  the  pas- 
senger train. 

On  that  day,  the  steam  was  raised  by  the  fireman  before  breakfast, 
with  the  expectation  that  the  Bush  Hill  would  have  to  take  the  pas- 
senger train;  but  the  regtilar  passenger  engine,  which  had  been  un« 
dergoing  repairs  in  the  Johnstown  shops,  arrived,  and  took  its  place. 
But  for  this  change,  the  loss  of  life  might  have  been  much  greater. 

The  fireman,  John  B.  Davis,  states  that  he  tried  the  gauge-cocks 
before  going  to  his  breakfast,  and  found  the  water  above  the  upper 
cock.  He  also  tried  them  after  breakfast,  before  the  engine  started, 
and  found  a  full  head  of  water.        ^ 

The  engineer  of  the  Bush  Hill,  Ja^s  Patterson,  had  gone  down  to 
Johnstown  the  night  before,  to  ask  that  another  person  might  be  sent 
to  run  his  engine,  as  he  wished  to  attend  a  funeral.  James  Barron 
was  accordingly  sent  up  with  him  by  the  passenger  line  in  the  morn- 
ing to  incline  Plane  No.  1 ;  but,  as  the  funeral  was  to  take  place  at 
the  half  way  house,  it  was  concluded  that  Patterson  should  run  the 
engine  that  far,  Barron  accompanying  him.  The  Bush  Hill  was  at- 
tached to  a  freight  train,  and  after  proceeding  about  one  quarter  of  a 
mite  exploded^  killing  PaUerson,  and  wounding  Barron  and  Davis 
badly. 

The  only  part  of  the  boiler  which  gave  way  was  the  forward  flue- 
sheet,  the  upper  part  of  which  was  torn  from  the  fianch  by  which  it 
was  riveted  to  the  boiler,  as  far  down  as  the  upper  row  of  copper 
flues,  which  were  also  torn  loose.  The  remaining  flues,  and  the  whole 
cylindrical  part  of  the  boiler,  together  with  the  dome  and  fire-box, 
sustained  no  injury  from  the  explosion.  The  rent  followed  strictly 
the  angle  of  the  flanch,  without  starting  a  rivet.    The  rush  of  steam 
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forward  threw  the  engine  entirely  over,  and  it  fell  backwards,  bend- 
ing the  platform  against  the  dome,  and  crushing  the  tender  and  one 
of  the  cars.     The  working  gear  was  much  bent  and  broken. 

The  flue-sheet  was  made  of  two  plates,  riveted  together;  the  lower 
one,  through  which  the  flues  passed,  being  of  three  eighths  of  an  inch 
iron,  and  the  upper,  one-quarter  inch.  The  upper  plate  was  strength- 
ened originally  by  two  stay-bars,  both  of  which  were  broken  ofl*,  their 
fractures  shewing  that  they  had  given  way  long  before.  No  signs  of 
want  of  water,  nor  of  overheating,  appeared  in  ihe  flues,  fire-box,  or 
any  part  of  the  boiler. 

The  angle  at  the  flanch  of  the  flue-sheet  where  the  rent  occurred, 
was  probably  injured  originally  in  the  bending,  as  a  very  bad  flaw 
extends  not  only  around  the  fractured  part,  but  also  around  the  por- 
tion below  the  flues,  which  was  not  injured  by  the  explosion.  I  have 
sent  two  portions  of  the  flanch,  by  Mr.  Power,  to  the  Institute,  from 
which  this  wilt  be  apparent. 

Mr.  James  Bowstad,  the  foreman  of  the  Johnstown  shops,  says,  he 
noticed  Iccst  winter  that  the  flue-sheets  ofseverat  of  the  iocomotives^ 
including  the  Bush  Hillj  were  sprung y  and  he  believes  that  in  all 
these  cases,  the  stay-bars  are  broken.  The  other  engines  which  are 
in  this  condition  are  in  daily  use  on  the  road,  and  they  are  unable  to 
repair  them,  because  there  are  no  spare  engines  to  supply  their  place. 
He  considered  the  Bush  Hill  in  good  order  in  all  other  respects.  He 
says  that  he  examined  it  the  day  before  the  accident,  in  order  to  a.<;- 
certain  whether  a  new  patch  which  had  been  put  on  the  dome  leaked. 
The  steam  was  then  high,  but  it  did  not  leak  of  any  consequence. 
James  Barron  states  that,  when  he  and  Patterson  got  on  the  engine, 
the  steam  was  escaping  rapidly  from  this  patch,  and  he  thought  it  too 
highf  for  it  was  very  btue.  He  did  not,  however,  at  the  time,  con- 
sider it  dangerous.  Neither  Barron  nor  Davis  knew  anything  about 
the  condition  of  the  safety-valve,  and  they  have  no  recollection  of 
hearing  the  steam  blowing  ofi'at  the  valve. 

Mr.  Power,  the  Superintend^t  of  the  road,  believes  that  the  valve 
was  screwed  down  by  somebd^  while  the  fireman  was  at  breakfast, 
during  which  time,  the  engine  stood  on  the  track,  fired  up,  and  waiting 
for  the  train,  with  nobody  to  look  after  it.  This  is,  however,  mere 
surmise ;  the  injury  to  the  valve  preventing  any  conclusions  as  to  its 
condition.  The  safety-valve  was  two  inches  in  diameter,  and  the 
scale  of  the  spring-balance  would  not  indicate  a  greater  pressure  than 
130  pounds  to  the  square  inch  if  screwed  down  as  far  as  it  would  go. 

In  conclusion,  I  will  remark  that  the  cause  of  this  accident  is  more 
manifest  than  in  any  explosion  I  have  had  occasion  to  investigate. 
The  evident  flaw  at  the  flanch  of  the  flue-sheet,  and  the  fracture  of - 
the  stay-bars  rendering  an  explosion  almost  inevitable,  if  any  accident 
or  carelessness  should  produce  an  unusual  head  of  steam. 

What  can  be  said  of  the  policy  which  compels  the  use  of  locomo- 
tives in  such  a  condition  as  this?  for  there  is  good  reason  to  believe 
that  several  others  are  in  the  same  dangerous  state.  The  number  of 
these  machines  on  the  Portage  is  entirely  insufficient  to  convey  the 
traflic  upon  it  with  economy  and  safety ;  all  of  them  have  been  many 


Digitized  by  LjOOQ IC 


Brunton^s  Ore-dressing  Frame.  71 

years  in  use,  and  many  of  them  are  engines  which  had  been  used  on 
the  Columbia  road  until  antiquated,  before  being  transferred  to  the 
Portage. 

Very  respectfully,  Edward  Milleh,  C.  E. 

Pittsburg,  Pa.,  June  lOM,  1847. 


Brunton's  Ore-dressing  Frame. 

As  much  attention  is  now  being  paid  to  the  operations  of  this  ma- 
chine, by  which  a  great  saving  is  effected  in  the  cost  of  dressing  ores, 
we  take  this  opportunity  of  giving  a  description  of  the  process,  illus- 
trated by  a  diagram. 


A  is  a  piece  of  prepared  canvas,  30  feet  long,  joined  at  the  ends — 
thus  forming  an  endlessl)and,  with  slips  of  wood  fastened  transversely 
on  the  inside,  and  making,  when  stretched  on  frame  and  rollers,  a  sur- 
face of  12  feet  long  and  four  feet  wide,  the  inclination  of  which  is  al- 
tered to  suit  the  material  to  be  operated  on  by  the  screws  G  G.  B  is 
an  inclined  plane,  divided  into  several  channels,  in  connexion  with  the 
trough  C,  into  which  is  placed  the  ore  to  be  dressed,  from  which  it  is 
washed  and  distributed  over  the  channel  B.  D  is  a  shoot,  over  which 
clear  water  runs.  E  is  a  cistern,  or  receptacle,  where  the  cleaned,  or 
dressed,  ore  is  deposited ;  and  F,  another,  into  which  the  dirt  and 
waste  falls.  By  the  action  of  the  water-wheel,  the  endless  belt  is 
made  to  move  continuously  upwards  against  the  stream;  and  as  the 
work  is  washed  on  the  table  overhead  B,  where  tlie  stream  is  increased 
by  the  clean  water,  which  two  streams  combined  are  sufficient  to 
wash  the  waste  over  the  end  of  the  frame  into  cistern  F ;  while  the 
ore,  by  its  superior  gravity,  resists  the  force  of  the  stream,  and  is  car- 
ried upward,  being  (while  passing  between  the  heads  B  and  D)  sub- 
ject to  the  action  of  the  stream  of  clean  water.  When  the  ore,  thus 
separated  from  the  waste,  is  carried  up  past  the  head  D,  it  is  free  from 
all  action  of  water,  and  adheres  to  the  canvas  until  it  touches  the  wa- 
ter in  cistern  E,  when  it  directly  falls  off,  and  is  deposited  in  the  bot- 
tom of  cistern  E:     Thus  there  is  a  continuous  stream  of  material  to 
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be  dressed  passing  over  the  inclined  plane  B — a  continuous  stream  of 
waste  going  over  the  end  of  franie  into  cistern  F — and  a  coniinuons 
stream  of  clean,  or  dressed,  ore  being  deposited  in  cover  E  ;  and  it  is 
found  that  no  other  method  yet  adopted  can  either  produce  the  ^ame 
effect,  both  as  regards  the  liigli  produce  of  the  cleaned  ore,  or  the  im- 
poverished state  of  the  waste,  in  which  particular  point  the  great  sav- 
ing is — as,  let  the  person  attending  it  be  ever  so  negligent,  no  ore  is 
being  wasted  so  long  as  llie  water  wheel  is  at  work  ;  while,  in  the  old 
method,  there  is  a  great  quantity  of  ore  which  finds  its  way  to  the 
tail  of  the  frame,  through  the  negligence  of  the  parly  using  it.  On 
referencje  to  our  preceding  column,  sufficient  testimonials  will  be  found 
to  satisfy  the  mo8>t  prejudiced  against  innovation  on  the  good  old  plans, 
that  these  frames  effect  a  saving  in  labor,  in  dressing  ores,  of  from  10 
to  20  per  cent.  5  while  it  is  generally  considered,  by  agents  and  dres- 
sers, who  have  had  them  in  use  for  months,  that  the  saving  in  ore  is 
of  considerably  greater  importance  than  that  saving  in  labor. 

Load.  Min.  Jour. 

Hot  and  Cold  Blast  Iron. 

Mr.  R.  Stephenson,  the  engineer,  has  been  making  a  series  of  ex- 
periments upon  the  relative  strengths  of  hot  and  cold  blast  iron,  the 
result  of  which  will  be  a  complete  revolution  in  the  iron  trade.  Hith- 
erto, cold  blast  iron  has  brought  a  higher  price,  and  has  been  consid- 
ered in  every  respect  superior  to  hot  blast.  Previous,  however,  to 
the  construction  of  the  high  level  bridge  at  Newcastle-upon-Tyne, 
intended  to  connect  the  York  and  Newcastle  with  the  Newcastle  and 
Berwick  Railway,  Mr.  Stephenson  caused  more  than  one  hundred 
experiments  to  be  made  with  the  various  sorts  of  pig  iron  : — the  re- 
sult of  which  has  been  to  prove  that  hot  blast  is  superior  to  cold,  in 
the  proportion  of  9  to  7  ;  and,  moreover,  that  pig  iron  No.  3  is  better 
iron  than  No.  1,  wliich,  up  to  this  time^  has  sold  much  higher  in  the 
market.  »  AtheDSum. 

Incrustation  of  Boilers. 

Mr.  Lamb,  superintendent  of  the  Peninsular  Steam  Navigation 
Company's  steamers  at  Southampton,  at  the  late  meeting  of  the  Brit- 
ish  Association,  gave  an  account  of  a  mechanical  apparatus  he  has 
employed  for  the  purpose  of  preventing  incrustation  of  steam-boilers. 
It  may  be  defined  as  a  self-acting  blow-off  apparatus.  He  has  a  the- 
ory that  "blowing  off"  should  take  place  near  the  top  of  a  boiler  ra- 
ther than  from  the  bottom.  He  conceives  that  the  carbonate  of  lime 
floats  by  means  of  siiiall  bubbles  of  steam  adherfng  to  each  particle  of 
lime.  His  contrivance  consists  of  a  large  copper  float  closing  the 
orifice  of  a  blow-off  pipe  in  the  boiler.  When  the  water  has  risen 
above  a  certain  height,  the  blow-off  valve  is  opened  by  the  float,  and 
so  delivers  the  boiler  of  its  excess  of  water.  This  hot  water  passes 
through  a  cylindrical  chamber  round  the  feed-water,  so  as  to  heat  it 
on  entering.'  The  apparatus  is  simple,  and  is  staled  to  have  worked 
perfectly  well.  Lond.  Min.  Jour. 
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Fourneyron^s  Turbine  at  Si.  Blasien. 

The  following  is  a  plan  of  a  quadrant  of  a  horizontal  wheel  erected 
on  Fourneyron*s  principle,  in  a  cotton  factory,  at  St.  Blasien.  The 
plan  is  drawn  to  a  quarter  the  actual  size. 

In  order  to  understand  the  action  of  the  wheel,  the  reader  must 
imagine  the  circles,  of  which  the  quarter  only  is  drawn,  completed. 
The  machine  will  then  be  seen  to  consist  of  two  parts — an  inner  wheel 
,  Jixed^  and  an  outer,  or  larger  wheel,  revolving.  The  water  comes 
from  the  centre,  proceeds  along  the  guide  curves  P,  F,  which  cause  it 
to  impinge  directly  upon  the  curved  paddles  D,  D,  attached  to  the 
outer  wheel,  which  consequently  revolves  in  the  opposite  direction  to 
the  impulse  of  the  water.  The  shaded  parts  or,  or,  are  stops  attached 
to  a  drum  J,  J :  the  object  of  these  stops  is  to  shut  off,  when  requisite, 
the  communication  between  the  inner  fixed  wheel  and  the  revolving 
one.  J,  J,  is  capable  of  being  raised  or  lowered  by  external  machinery, 
and  consequently  x,  Xy  descending  between  the  guide  curves,  regulate 
the  supply  of  water,  or  shut  it  off  altogether. 

Fig.  2  is  a  vertical  section  of  the  whole  turbine,  and  shows  the  me- 
thod in  which  the  water  is  supplied  to  the  revolving  wheel. 

The  water  comes 'first  from  the  supply-pipe  H,  into  the  cylinder 
G,  G,  descends  E,E,  and  falls  on  the  fixed  guide-curves  F,  F;  from 
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these  it  rushes  in  horizontal  streams  against  the  paddles  in  the  rcvolr- 
ing  wheel  D,  D,  and  finally  escapes  at  the  circumference  D,  D. 


Tis.% 


Pig.i. 


The  revolving  wheel  is  connected  by  C,C,  with  a  shaft  B,  B,  which 
turns  ori  a  pivot  at  its  lower  extremity.  JB,  B,  carries  a  main  axle, 
A,  A,  which  goes  up  through  the  water  cylmder,  and  is  applied  to 
turn  the  machinery  of  the  cotton  factory. 

J,  J,  as  has  been  explained,  is  the  sluice  which  regulates  the  supply 
of  water.  The  manner  in  which  J,  J,  may  be  raised  or  lowered  is 
easily  seen  from  the  diagram.  The  arms  0,  O,  contain  matrices^  in 
which  the  screws  P,  P,  work:  these  screws  are  at  the  ends  of  long 
rods  Q,  Q,  turned  by  winches  not  shown  in  the  diagram.  It  is  clear 
that,  by  turning  Q,  Q,  one  way  or  the  other,  the  sluice  will  be  either 
raised  or  lowered. 

L,  K,  M,  show  the  means  of  packing  J,  J,  to  keep  it  water-tight. 

U  is  a  little  conduit  by  which  oil  is  conducted  from  a  small  reser- 
voir to  keep  the  pivot  R  constantly  lubricated. 

The  main  shaft  and  pivot  are  of  steel,  the  wheel  of  wrought  iron, 
and  all  the  other  parts  of  cast  iron.  Though  the  wheel  is  only  12-50 
inches  in  diameter,  it  drives  8000  water  spindles,  the  roving  frames, 
carding  engines,  and  all  the  accessory  machinery.    The  number  of 
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revolutiopsy  with  one-third  of  an  inch  sluice-opening,  are  2200  per 
minute.    The  available  fall  of  water  is  350  feet. 

The  following  is  RQhlman's  account  of  bis  first  impressions  on  ex- 
amining this  machine  :-^ 

The  second  turbine  erected  by  the  inventor  at  St.  Blasien,  with  a 
fall  of  117  yards,  has  become  more  important  than  any  other.  I  can 
best  describe  this  turbine  by  detailing  what  I  myself  saw  and  learned 
upon  the  spot  during  the  journey  already  referred  to.  Already,  half 
an  hour  before  arriving  at  the  remarkable  locality  of  St.  Blasien,  sit- 
uated in  one  of  the  most  beautiful,  but  also  of  the  wildest  and  lone- 
liest parts  of  the  Schwartzwald  of  Baden,  a  curious  noise  announces 
the  uncommon  spectacle,  which  becomes  more  extraordinarj^as  you 
approach. 

On  entering  into  the  wheel-room,  one  learns  there  that  what  had 
been  heard  at  a  distance  about  this  place  was  not  merely  mystification, 
but  reality. 
^  One  then  feels  seized  with  astonishment,  and  wonders,  more  than 
in  any  other  place,  at  the  greatness  of  human  ingenuity,  which  knows 
how  to  render  subject  to  it  the  most  fearful  powers  of  nature. 

At  every  moment  the  powerful  pressure  appears  likely  to  burst  in 
pieces  the  little  wheel,  and  the  spiral  masses  of  water  issuing  from  it 
threaten  to  destroy  the  surrounding  walls  and  buildings.  Often  when 
I  went  out  of  the  wheel -room,  and  looked  at  the  enormous  height  from 
which  the  conducting  tubes  brought  down  the  water  to  the  wheel, 
the  idea  forced  itself  upon  me,  <Uhat  it  was  impossible,"  but  that  idea 
passed  away  when  I  went  back  into  the  little  roouL 

Fourneyron  has  here,  for  the  first  time,  solved  a  problem,  which 
will  forever  render  his  name  historical  in  the  technical  and  scientific 
world ;  a  problem  in  which  he  had  to  overcome  not  only  the  greatest 
obstacles  of  Nature,  but  also  disfavor  and  prejudices  in  a  thousand 
forms.  Who  could  find  any  other  means  of  utilizing  this  existing 
water  power  ?  Perhaps  a  water-pressure  engine  might  he  applied  ? 
Certainly  not ;  since  even  without  proving,  by  calculation,  how  little 
that  kind  of  machine  is  suited  for  rotary  motion,  it  is  only  necessary 
to  consider  the  very  difficult  and  very  power-destroying  conversion  of 
a  vertical  reciprocating  motion  into  a  uniform  rotary  motion,  in  order 
to  sufficiently  appreciate  the  difficulties. 

The  conclusions  arrived  at  respecting  the  general  merits  ^f  the  in- 
vention seem  well  worthy  of  attention,  for  they  are  expressed  by  an 
impartial  witness,  who  has  taken  great  pains  to  get  at  the  truth. 

It  is  certainly  not  true  that  turbines  are  capable  of  totally  displacing 
vertical  water-wheels  as  was  at  first  asserted.  The  greatest  obstacles 
to  the  erection,  construction,  and  working  of  turbines,  at  least  in  Ger- 
many, arise  from  the  fact  that  many  years  must  elapse  before  our 
millwrights  will  have  acquired  the  necessary  theoretical  knowledge 
and  practical  experience.  With  these  machines  everything  must  be 
really  calculated.  It  will  not  do  to  construct  one  wheel  after  the  pat- 
tern of  another,  or  to  trust  to  what  is  called  the  practical  shape.  But 
also  the  construction  of  these  wheels,  in  the  workshop  of  the  machine* 
maker,  requires  the  greatest  care,  observation,  and  prudence,  other- 
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wise^  no  matter  how  it  may  be  calculated,  a  good  wheel  cannot  be 
produced. 

It  is  now  also  fully  admitted  that  Fourneyron  deceived  himself  in 
supposing  that  these  wheels  economized  80  per  cent,  and  more  of  the 
total  available  force.  But  the  latest  and  fullest  experience  has  shown 
that  they  economize  certainly  from  60  to  70  per  cent.,  when  those  pre- 
cautions are  taken  which  should  be  attended  to  in  their  formation. 

Civ.  Eng.  &  Arch.  Jour. 


Railway  Statistics. 

The  annual  return  of  the  Board  of  Trade  recently  published,  con- 
tains some  very  valuable  information  on  the  subject  of  railway  sta- 
tistics. The  following  information  is  taken  in  a  condensed  form  from 
that  return : — 

The  total  nuipber  of  passengers,  as  given  in  the  returns  for  the  year 
ending  30th  June,  1844,  and  for  the  year  ending  30th  June,  1845 — 

1844.  1845. 

1st  class,    .             .             .       4,875,332J  5,474,163 

2nd  class,         .             .           12,235,686  14,325,825 

3rd  class,   .            .            .       8,583,085)  13,135,820 

Mixed,             .            .            2,069,498)  855,445) 


27,763,602)  33,791,253) 

The  rate  of  increase  of  traveling  in  each  class  is — 

1st  class,    .  .  .  12  per  cent. 

2nd  class,  .  .  17  per  cent. 

3rd  class,  is  upwards  of    .  .50  per  cent. 

The  amount  received  for  each  class  is  as  follows : — . 

1st  class, 
2nd  class,    . 
3rd  class. 
Mixed, 

Total, 

The  increase  of  returns  on  the  year  1844-5  was,  therefore,  upwards 
of  half  a  million  on  passenger  traffic  alone.  On  gross  receipts  from 
all  sources  it  stood  thus: — 

*  1843-4,        .  .  .  ^5,074,674 

1844-5,  .  .  6,209,714 

Increase,  £1 ,1 35,040 

The  rate  of  fares  on  the  lines  included  in  the  above  returns,  and  the 
reductions  in  the  two  years,  stand  thus  at  the  end  of  the  year  1845: 
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1843-4. 

1844-5. 

£1,432,688 

jei,516,805 

1,375,679 

1,598,115 

483,069 

651,903 

147,858 

209,518 

;e3,439,294 

de3,976,341 
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1845. 

Reduction. 

Ex.        Ut       Sad      3rd 

Itt      Snd 

3rd 

press.    Ctan    Claafl.   daat. 

ClMfl.  Clatf.  Clasi. 

cL     d.      d.     d. 

d.     d. 

d. 

300  2-74  1-60  !• 

2-88  2-45  1-81   1 

•74  -32 

•48 

2-44  208  1-71   1' 

•92  -41 

•59 

3-21  219  1' 

•41 

316  2-37  1- 

2-00  1-60  1 

3-46  2-93  2-13  1 

•53  -26 

•69 

1-93  1-54 

•967 

3-30  2-10  1- 

2-66  200  1- 

2-97  2-37  1-78  1 

18 

•47  -11 

1-42  114 

•85 

2-87  2-48  1-91 

•70  -42 

•26 

2-47  2-11   1-62  1 

112  *77 

2-28  200  1 

•94  ^23 

•41 

3-23  307  2-15  1 

•15  ^30 

•36 

2-40  1-80  1 

2-45  1-63  1 

•54  -51 

•36 

2-52  1-89  1 

2-45  2-04  1-36 

•82 

•48  '2S 

•10 

300  2-25  1 

•50  -25 

100 

Great  Western, 

London  and  Birmingham, 

Grand  Junction, 

Midland, 

Birmingiiam  and  Gloucester, 

Chester  and  Birkenhead, 

Great  North  of  England, 

Hull  and  Seiby, 

Lancaster  and  Preston, 

Leeds  and  Seiby, 

Brighton, 

Croydon, 

South  Western, 

Manchester  and  Birmingham, 

Manchester  and  Leeds, 

Newcastle  and  Darlington, 

Newcastle  and  Carlisle, 

North  Union, 

Preston  &  Wyre, 

South  Eastern, 

York  and  North  Midland, 

Cattle^  Sheep^  fyc. — The  total  number  of  cattle  conveyed  in  the  year 
1844-5  is  nearly  two  millions.  The  gross  amounts  received  range  as 
follows : — 

London  and  Birmingham,        .     .  .          ^950,000 

Great  Western,              .                       .  17,000 

Midland,  and  Bristol  and  Birmingham,  .              9,000 

Eastejfn  Counties,            .                       .  5,300 

South  Western,                          .  .              4,000 

Manchester  and  Leeds,                        .  4,000 


York  and  North  Midland, 
Great  North  of  England, 

Horses. — The  nuniber  conveyed  is  asfoli 

Bristol  and  Birmingham, 
Chester  and  Birkenhead, 
Eastern  Counties, 
Northern  and  Eastern,  . 
Grand  Junction, 
Manchester  and  Birmingham, 
Great  North  of  England, 
Great  Western, 

London  and  Birmingham,     *  . 
London  and  South  Western, 
London  and  South  Eastern,     . 
London  and  Brighton;  . 


3,200 
3,200 


ows : — 


2,879 

664 

2,160 

2,796 

4,267 

785 

2,709 

10,504 

10,749 

5,570 

2,714 

4,303 

7« 
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Manchester  and  Leeds, 

Midlands, 

North  Union,    . 

York  and  North  Midland, 


1,409 

9,595 

989 

4,197 


Coal  Traffic. — The  following  shows  the  gross  tonnage  and  amounts 
received  on  the  undermentioned  lines  in  the  year  beginning  1st  July, 
1844,  and  ending  30th  June,  1845: — 


Arbroath  and  Forfar, 
Ardrossan, 
Ballochney, 

Bristol  and  Birmingham, 
Canterbury  and  Whitstable, 
Clarence, 
Dunfermline, 
Durham  and  Sunderland, 
Edinburgh  and  Dalkeith, 
Glasgow  and  Ayr, 
Glasgow  and  Garnkirk, 
Great  North  of  England, 
Hartlepool, 
Hayle, 

Leicester  and  Swannington, 
Liverpool  and  Manchester, 
Llanelly  and  Llandilo, 
London  and  Croydon, 
London  and  South  Eastern, 
London  and  Brighton^ 
London  and  South  Western, 
Manchester  and  Bury, 
Maryport  and  Carlisle, 
Midland, 

Newcastle  and  Carlisle, 
Newcastle  and  Darlington, 
Newcastle  and  North  Shields, 
North  Union, 
Pontop  and  South  Shields, 
Preston  and  Wyre, 
St.  Helens  and  Runcorn  Gap, 
Sheffield  and  Manchester, 
Sheffield  and  Rotherham, 
Stockton  and  Darlington, 
TaffVale, 
Ulster, 

Whitby  and  Pickering, 
■  Wishaw  and  Coltness, 
York  and  North  Midland, 


Tons. 

£  . 

12,000 

1,700 

42,144 

2,106 

282,622 

3,206 

70,000 

3,703 

13,000 

1,188 

300,000 

20,000 

28,477 

3,142 

372,714 

22,712 

118,340 

4,800 

120,000 

8,000 

1,761,000 

7,600 

181,012 

13,079 

796,486 

32,627 

20,000 

2,400 

178,566 

15,827 

133,396 

9,414 

92,381 

6,067 

6,000 

500 

22,519 

30,000 

2,400 

4,000 

49,826 

3,832 

119,375 

7,244 

313,854 

42,000 

205,500 

19,476 

400,000 

26,936 

1,198 

321,923 

662,829 

49,591 

21,538 

4,289 

229,775 

9,762 

58,668 

2,447 

16,000 

977 

900,000 

80,000 

125,986 

19,939 

807 

130 

1,703 

241 

390,240 

9,969 

47,529 

2,419 
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ToU. 

d. 

Total 
Cbarget. 

d. 

Canterbury  and  Whitstable, 

6-00 

Dunfermline  and  Charlestown, 

4-29 

Bodmin  and  Wadebridge, 

4-25 

Hayle, 

420 

Dundee  and  Newtyle, 

3-37 

Maryportand  Carlisle, 

116 

3-33 

Arbroath  and  Forfar, 

3^30 

Monkland  and  Kirkintilloch, 

3-00 

South  Western, 

300 

Wishaw  and  Coltness, 

2-27 

2-90 

Manchester  and  Bury, 

230 

London  and  Croydon, 

200 

225 

South  Eastern, 

212 

Brighton, 

•25 

2^10 

Newcastle  and  Carlisle, 

200 

Leicester  and  Swannington, 

175 

Llanelly  and  Llandilo, 

1-00 

150 

Bristol  and  Birmingham, 

1-43 

Durham  and  Sunderland, 

140 

St.  Helens  and  Runcorn  Gap, 

1-40 

Pontop  and  South  Shields, 

•75 

1-30 

Garnkirk  and  Glasgow, 

127 

Newcastle  and  Darlington, 

125 

Edinburgh  and  Dalkeith, 

125 

Preston  and  Wyre, 

125 

TaffVale, 

•66 

116 

Manchester  and  Leeds, 

100 

Clarence, 

•91 

Hartlepool, 

•75 

York  and  North  Midland, 

•75 

Great  North  of  England, 

•50 

The  above  are  not  in  all  cases  the  average  charges,  but  the  maxi- 
mum charges ;  as,  on  some  lines,  a  higher  rate  is  charged  for  going  up 
hill  than  for  going  down  hill.  Ibid. 


Canal  across  the  Isthmus  of  Suez, 

We  have  several  times  alluded  to  the  grand  project  of  Napoleon  of 
cutting  a  ship  canal  across  the  Isthmus  of  Suez  to  join  the  Mediter- 
ranean and  the  Red  Sea— thus  intending  to  destroy  British  influ- 
ence in  the  Eastern  Empire.  Since  the  peace,  but  particularly  the 
establishing  of  the  overland  route  to  India  via  France,  Austria,  and 
Belgium,  to  Alexandria  and  Suez,  by  the  indefatigable  exertions  of 
Lieut.  Waghorn,  R.  N.,  F.  R.  A.  S.  &c.,  to  whom  we  are  indebted  for 
this  expeditious  communication,  monthly,  with  our  possessions  in  the 
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East^  the  subject  has  attracted  the  serious  attention  of  the  European 
powers  and  eminent  engineers — but  none  more  so  than  England. 
Several  plans  of  a  railway  across  the  desert  from  Grand  Cairo  to  Suez, 
84  milesy  were  proposed^  but  the  laying  down  of  a  line  on  those  arid 
and  scorching  sands  is  considered  next  to  impracticable.  A  ship  canal 
is  that  which  has  always  been  deemed  the  most  successful,  as  the 
Nile — from  Atf6  to  Cairo,  120  miles,  and  Alexandria  to  Atffe,  by  the 
present  canal,  44  miles — offers  so  many  facilities  to  such  a  stupendous 
undertaking ;  but  the  Viceroy  of  Egypt  has  hitherto  evinced  consid- 
erable opposition  to  a  canal  or  a  railway  (rom  Alexandria  to  Suez, 
although  the  offers  of  a  iollage  were  very  tempting  for  his  coffers. 
The  late  visit  of  his  son,  Ibrahim  Pacha,  to  this  country, — when  he 
inspected  our  great  manufacturing  and  mining  districts,  passed  over 
our  principal  railway  lines,  and  was  able  to  appreciate  the  splendid 
stealners  from  Liverpool  to  America,  from  Southampton  to  the  Medi- 
terranean, the  West  and  East  Indies,  and  from  the  Thames  to  the 
north  of  Europe,  showing  our  national  industry  and  commercial  in- 
tercourse with  all  parts  of  the  globe — had  a  great  influence  on  the 
talented  and  searching  mind  of  that  Prince.  On  his  return  to  Egypt, 
he  laid  before  his  discerning  father  the  observations  he  made  during 
his  short  sojourn,  and  how  advantageous  if  would  be  to  the  aggran- 
dizement of  that  flourishing  portion  of  the  Levant,  if  railways  and 
steam  navigation  were  introduced,  not  only  to  facilitate  the  inland 
traflSc,  but  especially  the  transit  from  Alexandria  to  Suez.  The  Vice- 
roy has  maturely  considered  the  subject,  and  is  now  desirous  that  this 
great  undertaking  should  be  accomplished,  and  every  assistance  ren- 
dered on  his  part  to  carry  it  out.  It  appears  the  British,  French, 
Austrian,  and  Russian  governments  have  come  to  an  understanding 
on  this  important  commercial  enterprize;  and  several  eminent  engi- 
neers— English,  German,  and  French — are  at  present  in  Paris,  con- 
cocting the  best  plans  to  commence  this  grand  affair,  which  will  be 
the  means  of  opening  to  the  manufacturing,  agricultural,  and  mining 
industry  of  Europe,  India,  Australia,  Van  Dieman's  Land,  and  New 
Zealand,  an  expeditious  intercourse  with  each  other.  One  of  the  stip- 
ulations on  the  part  of  the  British  government  is,  that  the  canal  shall 
not  only  be  made  navigable  for  merchant  vessels,  but  for  the  largest 
ships  of  war  and  steamers,  to  which  the  other  powers  have  agreed.  It 
is  proposed  to  have  a  regular  line  of  steamboats  between  Alexandria 
and  Suez,  and  vice  versa — so  that  a  communication  will  be  kept  up 
1)etween  the  Mediterranean  and  Red  Sea,  our  possessions  in  India, 
and  in  the  fifth  quarter  of  the  globe.  Should  this  be  accomplished,  it 
will  be  one  of  the  greatest  benefits  that  could  have  occurred  in  the 
annals  of  commercial  and  engineering  enterprize;  and  we  have  very 
little  doubt  but  that  it  can  be  done,  considering  the  advancement  made 
in  science  within  the  last  half  century,and  the  disposition  on  the  part 
of  all  the  European  powers  to  encourage  industry,  and  maintain  peace, 
without  those  national  jealousies  which  have  hitherto  been  the  great- 
est evil  to  the  commercial  enterprize  and  benefit  of  mankind  at  large. 
The  joining  the  South  Pacific  across  the  Isthmus  of  Panama  with  the 
Atlantic,  by  a  ship  canal,  is  another  of  the  daring  ideas  of  the  present 
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century,  and  there  is  every  probability  it  will  ultimately  be  accom- 
plished by  British  and  French  engineers— thereby  opening  this  long- 
desired  communication  between  the  two  great  oceans. 

Load.  Min.  Jour. 


Coriiish  Steam  Engine  Tables. 
Table  L 

Showing  the  duty  performed  by  Cornish  steam  engines  for  the  thirty, 
three  years  from  1812  to  1846;  also  the  average  and  highest  duty 
performed  by  the  best  engines  in  each  year. 


Years. 

Name  of  Mine 

whose  Engine 

gives  highest  duty 

Average 

monthly  doty 

of  the  best 

Engines. 

Average 
monthly  duty 

of  all 
the  Engines 

reported. 

n 

6  S 

COALS    CONSITIUD.     j 

Ar.  No.  of 

Boshels  of 

94  lbs.  per 

month. 

Bushel  by 
each  En- 
gine per 
month. 

1813 

29-76 

Stray  Park 

26-65 

19-45 

24 

1814 

3500 

CI 

3200 

20-53 

29 

1815 

34-01 

i< 

30-62 

20-52 

35 

1816 

40-74 

Dolcoalh 

3204 

22-90 

32 

1817 

4402 

(1 

41-06 

26  50 

31 

1818 

42-06 

« 

3903 

25-43 

32 

1819 

48-05 

i« 

4000 

26-25 

37 

1820 

4806 

<« 

4103 

28-73 

37 

1821 

4606 

K 

4208 

28-72 

39 

1822 

44-16 

4205 

28-88 

45 

1823 

45-98 

i( 

42-12 

2815 

45 

1824 

46-76 

Polgooth 

4305 

28-32 

45 

1825 

53-95 

tc 

45  04 

32  00 

60 

1826 

49-97 

HuelVor 

4502 

30-48 

48 

1827 

6709 

Consolidated 

59-67 

3201 

47 

1828 

87-04 

Huei  Towan 

76-67 

3703 

54 

1829 

81-99 

CI 

76-23 

41-22 

52 

1830 

77-99 

<l 

75  88 

43-35 

55 

1831 

80-08 

«c 

74-91 

44-07 

64 

81,867 

1488 

1832 

91-35 

HaelVor 

79-29 

44-04 

60 

83,480 

1346 

1833 

88-50 

li 

83-30 

46-00 

58 

68,321 

1503 

1834 

97-85 

Fowey  Conaols 

86-25 

46-86 

57 

78,057 

1363 

1835 

95-76 

IC 

91-67 

4645 

66 

81,979 

1225 

1836 

97-59 

If 

89-59 

45-61 

71 

101,246 

1405 

1837 

91-98 

<« 

87-68 

47-46 

70 

106,275 

1509 

1838 

91-59 

«i 

84-88 

47-84 

70 

112,631 

1566 

1839 

85-17 

Oodolphin 

82-29 

48-88 

74 

129,801 

1740 

1840 

85-28 

Fowey  Consols 
United  Mines 

81-80 

49-73 

68 

203,699 

1746 

1841 

101-71 

95-23 

50-99 

51 

89,806 

1733 

1842 

107-49 

(C 

99-26 

61-62 

45 

84,862 

1848 

1843 

105-71 

CI 

99-35 

55-23 

40 

72,913 

1811 

1844 

98-72 

11 

94-89 

84-73 

35 

62,292 

1763 

1845 

96-00 

CI 

9102 

65-64 

36 

62.148 

1715 
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Table  II. 

Showing  the  performances  of  12  engines  which  did  the  highest  duly 
in  October,  1846.  The  total  number  of  engines  reported  in  that  month 
was  24 — the  quantity  of  coals  consumed  1884  tons,  lifting,  in  the  ag- 
gregate,  17,000,000  tons  of  water  10  fathoms  high.  The  average  duty 
of  the  whole  was,  therefore,  51,000,000  lbs.  lifted  one  foot  high  by  the 
consumption  of  a  bushel  of  coal. 


Mines. 


Eogioes. 


®© 

Load  in 

ii* 

u 

poiud«. 

If' 

II 

QQ 

9-7 

88,096 

.140 

46 

9-75 

73,294 

14-7 

50 

9-0 

47,020 

12-9 

70 

90 

42,291 

16-7 

3-6 

100 

80,475 

99 

5-5 

9-0 

86,514 

18-8 

35 
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100 

89.320 
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99,243 
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100 

47,785 

IM 
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100 

52,516 
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m 

s  ®  s 


MillioDS  lbs. 
lifted  1  fool 
by  consump- 
lion  of  1  ba- 
shel  of  Coals. 


Average 

quanUtjr  of 

water  per 

minute. 


Wh.  Prosper 

Ditto 
Great'Work 

GamBrea  i 

Poldioe 

Ting-Tang  j 

United  Mines  fa 

Diuo 

Ditto 

Ditto 
EastW.Ilo8e 

Ditto 


Western,  80-incb 
Roberts's  70-incfa 
Leed's  60-inch 
alms's  50, 90 ) 
in.  combined  j 
Sims's  85-incn 
Sims's  60, 100 ) 
in.  combined   ) 
aylor's  85.  inch 
Eldon's  30-inch 
Loam's  85- inch 
Hocking's  85-in. 
Penrose's  70-in. 
Mitchell's  70  in. 


3024 
2364 
2243 

920 

2776 

1584 

3147 
618 
4825 
4244 
1050 
2250 


52  6 
589 
52-2 

59-5 

57-2 

54-8 

8M 
69  2 
680 
57  9 
60-6 
54-8 


9970 
166"0 

390H) 

226-0 

11490 
627-0 


Lond.  Mec  Mag. 


Dimensions  qf  European  Churches. 

The  Roman  .^dverHser  gives  the  following  statistics  of  the  capa- 
bilities of  St.  Peter's,  as  compared  with  other  great  churches;  allowing 
four  persons  to  every  quadrate  meter  (square  yard): — 

St.  Peter's, 

Milan  Cathedral, 

St.  Paul's,  at  Rome, 

St.  Paul's,  at  London, 

St.  Petronio,  at  Bologna, 

Florence  Cathedral, 

Antwerp  Cathedral, 

St.  Sophia's,  at  Constantinople, 

St.  John's,  Lateran, 

Notre  Dame,  at  Paris, 

Pisa  Cathedral, 

St.  Stephen's,  at  Vienna, 

St.  Dominic's,  at  Bologna, 

St.  Peter's,  at  Bologna, 

Cathedral  of  Sienna, 

St.  Mark's,  Venice, 
The  piazza  of  St.  Peter's,  in  its  widest  limits,  allowing  le  persons 
to  the  quadrate  meter,  holds  624,000;  allowing  four  to  the  same,  drawn 
up  in  military  array,  208,000.  In  its  narrower  limits,  not  comprising 
the  porticos  or  the  piazza  rusticci,  474,000  crowded,  and  138,000 
in  military  array,  to  the  quadrate  meter. 

London  Atheoeum. 


Persons. 
54,000 

Sq.  Yardf . 

13,500 

37,000 

9,250 

32,000 

8,000 

25,600 

6,400 

24,400 

6,100 

24,300 

6,075 

24,000 

6,000 

23,000 

5,750 

22,900 

5,725 

21,000 

5,250 

13,000 

5,250 

12,400 

3,100 

12,000 

3,000 

11,400 

2,850 

11,000 

2,750 

7,000 

1,750 
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List  of  American  Patents  which  issued  in  the  month  of  June, 
1846, — with  ExemplificationSfby  Charles  M.  Keller,  ^gentfor 
procuring  Patents^  and  late  Chief  Examiner  of  Patents  in  the 
U.  S.  Patent  Office, 
1.  For  an  Improvement  in  Machinery  for  Measuring  Cloth  on 
the  Loom  ;  Frederic  VV.  Howe,  North  Chelmsford,  Massachusetts, 
June  6. 

Claim. — "I  am  aw^re  that  a  roller  or  cylinder  and  clock  work  have 
been  combined,  and  used  for  indicating  the  length  of  any  surface 
which  the  siid  roller  or  cylinder  might  be  placed  and  moved  in  con- 
tact with:  therefore  I  do  not  claim  such  a  combination  of  mechanism; 
but  that  which  I  do  claim  as  my  invention  is  the  combination  of  the 
roller  or  cylinder,  and  a  marking  apparatus  constructed  and  applied 
to  it,  and  operating  in  conjunction  with  it,  and  so  as  to  measure  and 
mark  the  cloth  woven  upon  the  cloth-beam  of  a  loom,  substantially  in 
the  maimer  as  above  specified. 


2.  For  an  Improvement  in  the  Pen  or  Pencil  Case;  Albert  G.  Bag- 
ley,  New  York,  June  6. 

The  patentee  says, — "The  ordinary  pen  or  pencil  case  is  constructed 
with  one  tube  or  barrel,  and  the  holder  of  the  pen  or  pencil,  which 
slides  in  and  out  of  it.  This  contrivance  is  found  to  be  inconvenient, 
on  account  of  its  length,  and  the  object  of  my  invention  is  to  obtain 
the  same  length  of  pen  case,  when  extended,  with  the  advantage  of 
being  not  more  than  one-half  of  the  ordinary  length,  when  closed  or 
slided  in.  This  I  effect  by  making  my  pen  case  of  two  tubes  or  bar- 
rels, one  sliding  into  the  other,  and  the  pen  or  pencil  holder  to  slide 
within  them/^ 

Claim. — "  What  I  claim  as  my  invention,  and  desire  to  secure  by 
letters  patent,  is  the  mode  of  shortening  the  pen  or  pencil  case,  by  con- 
structing it  of  two  tubes  or  barrels,  one  sliding  within  the  other,  in  the 
manner  herein  set  forth,  in  combination  with  the  mode  described  for 
sliding  the  pen  or  pencil  holder  within  the  inner  barrel  of  the  pen  or 
pencil  case." 


3.  For  an  Improvement  in  the  Machine  for  hulling  Clover  Seed  or 
Rice;  Martin  H.  Mansfield,  Mifflintown,  Pennsylvania,  June  6. 
Claim. — "  What  I  clainf  as  my  invention,  and  desire  to  secure  by 
letters  patent,  is  the  manner  in  which  the  projecting  rubbers,  in  the 
concave,  and  on  the  cylinder,  are  combined  and  operate  with  each 
other,  viz :  their  backs  being  broad,  (either  straight  or  wedge-shaped,) 
and  their  roughened  sides  tapering  to  a  sharp  edge  at  their  fronts,  are 
placed  in  the  concave,  and  on  the  cylinder,  in  such  a  position  that  the 
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front  edges  of  the  revolving  rubbers  on  the  cylinder  will  pass  between 
the  front  sharp  edges  of  the  rubbers  in  the  concave,  the  clover  seed 
and  rice  being  hulled  by  the  action  of  the  oblique  sides  of  the  rotary 
rubbers  passing  between  the  oblique  sides  of  the  stationary  rubbers, 
substantially  as  herein  set  forth. 


4.  For  an  Improvement  in  Stoves  for  heating  apartments ;  Henry 

Slade,  Chelsea,  Massachusetts,  June  6. 

The  nature  of  this  improvement  consists  in  applying  to  the  stove  a 
certain  combination  of  eduction  flue  passages  and  dampers,  by  means 
of  which  the  draught  is  caused  to  pass  either  upwards  or  downwards, 
or  both  upwards  and  downwards,  through  the  coal  or  fuel  in  a  state 
of  combustion.  ^ 

Claim. — "  Having  thus  described  my  improved  stove,  what  I  claim 
therein,  is  the  combination  of  the  chamber  of  combustion,and  its  grate 
and  ash-box,  of  the  two  eduction  passages  and  dampers,  and  two  in- 
duction passages,  and  their  valves  or  covers;  the  whole  being  arranged 
and  made  to  operate  together  substantially  as  specified." 


5.  For  an  Improvement  in  the  Method  of  Impregnating  Timber 
and  other  porous  bodies  ;  Peter  Von  Schmidt,  Washington,  D.  C, 
June  6. 

Claim. — "What  I  claim  as  my  invention,  and  desire  to  secure 
by  letters  patent,  for  the  purpose  of  impregnating  timber  or  any  other 
porous  substance  by  any  desired  fluid,  and  to  encrust  or  char  said 
wood,  in  a  complete  manner,  in  heated  oil,  is  the  following  combina- 
tion of  the  operations,  viz :  '  The  steaming  of  wood  in  combination  of 
exposing  the  same  immersed  in  any  desired  fluid  to  a  vacuum  further 
in  combination  with  the  application  of  high  pressure  by  a  hydraulic 
press  pump;  and,  finally,  if  required,  in  combination  of  charring  or 
encrusting  by  coal,  the  impregnated  wood  in  heated  oil,  as  set  forth. 
All  these  operations  are  done  in  one  and  the  same  apparatus,  as  before 
described  in  detail  in  the  specification,  and  illustrated  in  the  drjeiwings. 
By  the  difierent  combined  actions  upon  the  wood,  a  perfect  impregna- 
tion is  accomplished,  and  by  the  encrusting  or  charring:  of  the  wood 
in  heated  oil,  the  timber  so  prepared,  is  more  lasting  and  durable  than 
iron ;  therefore  the  combined  actions  upon  the  timber,  as  set  forth,  have 
the  advantage  over  all  other  modes  to  saturate  or  kyanize  timber  which 
have  been  practised  heretofore. 

"I  claim  the  arrangement  of  the  air  vacuum,  in  combination  with 
the  funnel, for  the  purpose  and  use  asset  forth." 

% 

6.  For  an  Improvement  in  Lamp  Burners^  Wm.  H.  Starr,  New  York 
city,  June  6. 

Claim.— "I  do  not  claim  to  have  invented  a  new  lamp,  nor  do  I 
claim  to  have  invented  any  of  the  parts  herein  described,  nor  any  ex- 
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elusive  use  thereof,  irrespective  of  the  manner  in  which  I  have  con- 
structivel7  combined  them  for  these  purposes. 

«Bat  I  do  claim  as  new,  and  of  my  own  invention,  and  desire  to 
secure  by  letters  patent,  the  constructing  lamp-burners,  with  the  slide 
cylinders,  and  perforated  cylinder,  to  carry  the  fixed  intermediary 
capillary  wick  between  them,  so  that  these  three  parts  act  in  combina- 
tion to  maintain  a  continuous  supply  of  combustible  matter  to  the 
burning  wick,  including  the  variation  shown,  and  otherwise,  substan- 
tially as  herein  described  and  shown/' 


7.  For  an  Improvement  in  the  Dan/orlh  Cap  Spinner;  Jacob 
Peters,  Kensington,  Philadelphia  County,  Pennsylvania,  June  6. 
Under  this  arrangement,  the  whirls  and  bobbins  do  not  traverse  up 
and  down  with  the  traverse  rails  and  spindles,  but  retain  their  positions 
as  related  to  the  cylinder,  or  drum,  the  spindles  sliding  through  the 
tubes,  and  through  the  neck  rail  and  cap,  and  communicating  the  tra- 
versing motion  to  the  caps  only,  which  rise  and  fall  to  distribute  the 
thread  upon  the  bobbins. 

Claim. — ^^  Having  thus  fully  described  the  nature  of  my  improve- 
ments in  the  cap  spinner,  what  I  claim  therein  as  new,  and  desire  to 
secure  by  letters  patent,  is  the  arranging  the  cap-spindle  and  bobbins 
of  said  machine  in  the  manner  herein  set  forth,  by  which  arrangement 
the  whirls  and  bobbins  are  not  subjected  to  the  traverse  motion,  but 
are  merely  made  to  revolve  by  bands  from  the  cylinder  or  drum,  in 
the  manner  set  forth,  whilst  the  traversing  motion  is  communicated 
to  the  caps  alone." 


8.  For  an  Improvement  on  the  Bat-fVing  Burner,  for  burning  gas; 

Joseph  Battin,  Philadelphia,  Pennsylvania,  June  6. 

The  patentee  says, — <<  My  improvement  consists  in  the  particular 
manner  in  which  I  cut  two  slits  in  the  end  of  the  burner,  for  the 
issuing  of  the  inflammable  gas,  said  slits  having  that  relative  position 
which  will  cause  the  two  broad  thin  volumes,  or  sheets  of  flame  pro- 
duced by  the  ignited  gas,  issuing  from  them,  to  unite  soon  after  they 
leave  the  openings,  and  to  form  one  combined  sheet  of  flame,  the  effect 
of  which  is,  that  the  amount  of  light  obtained  from  a  given  volume  of 
gas  is  increased  nearly  or  quite  one-third." 

Claim. — ^^  Having  thus  fully  described  the  nature  of  my  improve- 
ments in  the  bat-wing  gas-burner,  what  1  claim  therein  as  new,  and 
desire  to  secure  by  letters  patent,  is  the  cutting  of  two  slits  in  the  end 
of  such  burner,  the  relative  situation  of  which  slits  is  to  be  such  as 
is  herein  designated ;  and  such  as,  by  their  proximity  and  position,  will 
cause  the  flames  from  each  slit  to  unite  immediately  after  their  escape 
therefrom,  and  form  one  combined  flame;  by  which  arrangement,  I 
obtain  the  desirable  result  herein  set  forth." 

Vol.  XIV.— 3so  Sibbs— No.  2,  Avovsr,  1847.  8 
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9.  For  an  Instrument  calkd  the  Saw  Dresser,  for  re-cutting  the 
teeth  of  sauhmill^aws;  Apollos  B.  Spencer,  Newton,  Pennsylva- 
nia, June  6. 

A  frame  is  so  formed  that  it  can  be  clamped  to  the  saw,  with  a  rest 
or  die»  that  rests  against  the  edge  of  a  tooth,  and  made  adjustable  to 
suit  different  sizes.  A  cutting  burr  is  hung  in  a  secondary  frame, 
which  slides  in  the  clamped  frame,  at  an  angle  to  correspond  with  the 
slope  of  the  teeth,  so  that  by  sliding  the  secondary  frame,  and  rotating 
the  burr,  the  teeth  will  be  cut. 

Claim. — ^^  What  I  claim  as  my  invention,  and  desire  to  secure  hy 
letters  patent,  is  the  combination  of  the  burr,  guided  and  operated,  as 
herein  described,  with  the  movable  rest  or  die,  on  which  the  saw 
rests  when  cut,  and  the  sliding  fastening,  for  the  purpose  and  use,  as 
a  saw  dresser,  as  described  in  the  specification,  and  illustrated  in  the 
drawings.'* 


10.  For  an  Impropement  in  Machinery  for  Boring  and  Mortising 

Hubs  ;  George  Nichols,  assignee  of  J.  J.  Greenough,  Bridgeport, 

Connecticut,  June  13. 

The  patentee  says, — "  The  nature  of  my  improvement  consists  in 
connecting  an  auger  with  the  carriage  on  which  the  hub  is  Gxed,  so 
as  to  move  with  it,  and  bore  into  the  hub  at  the  same  time  the  chisel 
is  mortising ;  said  auger  or  bit  being  driven  by  the  same  shaft  that 
moves  thexhisel,  so  that  both  operations  can  be  conducted  at  the  same 
time,  by  which  the  work  can  be  greatly  facilitated.*' 

Claim. — ^<  Having  thus  fully  described  my  improvement,  what  I 
claim  therein  as  new,  and  desire  to  secure  by  letters  patent,  is  the 
combination  of  the  mortising  and  boring  apparatus,  in  the  manner  and 
for  the  purpose  set  forth.** 


11.  For  an  Improved  Brake j  for  Retarding  the  Motion  of  Sleds, 
Sleighs,  i^c.;  John  Du  Bois,  Jr.,  Cascade,  Pennsylvania,  June  13. 
This  invention  consists  in  securing  the  tongue  or  pole,  in  the  roller, 
in  such  a  manner  as  to  allow  it  to  play  freely  inwards  and  forwards, 
in  a  mortise  through  the  same,  and,  in  connecting  the  tongue  to  a 
couple  of  scrapers  placed  on  the  inner  sides  of  each  runner — ^near  their 
middle — so  that  when  the  tongue  is  pressed  back,  it  forces  the  points 
of  the  scrapers  against  the  snow  or  ice  of  the  road,  and  thus  retards 
the  sleigh. 

Claim. — ^<  What  I  claim  as  my  invention,  and  desire  to  secure  by 
letters  patent,  is  the  retarding  the  motion  of  sleds  or  sleighs  in  descend- 
ing inclinations,  by  means  of  self-acting  and  self-regulating  scrapers, 
attached  to  the  runners,  and  connected  to  the  tongue  of  the  sled  by 
means  of  the  acute  angled  elbow,  connecting  bars,  and  hammer  strap; 
the  whole  combined  and  operating  substantially  in  the  manner  and 
for  the  purpose  herein  set  forth.'* 
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12.  For  an  Improved  Parlour  Cooking  Stove;  Rensselaer  D.  Gran- 
ger, Albany,  New  York,  June  13.  ^ 
Claim. — <<  I  claim  locating  the  pipe  communicating  from  the  body 
of  the  stove  to  the  elevated  oven  between  the  two  back  boilers,  so 
that  its  front  lower  edge  shall  be  contiguous  to  the  fire,  in  combina- 
tion with  the  division  strips,  and  the  damper,  arranged  and  operating 
as  herein  described  and  shown,  viz :  so  as  to  form  one  centre  flue  be- 
neath the  connecting  pipe,  which  flue  may  be  closed  at  pleasure  by 
the  damper,  in  order  to  throw  the  heat  through  two  side  flues,  and 
cause  it  to  pass  under  the  rear  boilers  before  it  escapes  into  the  con- 
necting pipe. 

<<I  further  claim  forming  the  connecting  pipe  of  the  horizontal  sec- 
tion, herein  shown  and  described:  that  is  to  say,  having  the  pipe  made 
broad  on  its  front  side,  next  the  fire,  for  the  purpose  of  obtaining  a 
large  capacity  of  pipe ;  and  also  to  bring  the  broadest  portion  of  its 
section  in  contiguity  with  the  fire,  and  accommodate  the  boilers  in 
the  rear.'' 


13.  For  an  Improved  Plough  or  Machine  for  Removing  Snow  from 
Sail  Road  Tracks;  Joseph  A.  Gregg,  Derry,  New  Hampshire, 
June  13. 

Claim. — ^<<  Having  thus  explained  my  invention,  what  I  claim  as 
my  improvement  is  the  combination  of  two  or  more  ploughs;  that  is 
to  say,  the  arranging  two  or  more  ploughs  above  one  another,  in  com- 
bination with  arranging  each  plough  in  advance  of  the  one  directly 
below  it,  in  order  that  the  snow,  as  it  rises, or  is  thrown  from  the  rear 
or  back  part  of  each  mould-board  of  the  inferior  plough,  may  clear 
itself  therefrom,  without  being  obstructed  by  the  mould-board  of  the 
plough  directly  over  it;  the  same  being  substantially  as  above  set 
forth." 


14.  For  an  Improvement  in  the  Se^f-acting  and  Self-adjusting  Car- 
riage Brake;  Z.  C.  Robbins,  Washington,  D.  C,  June  13. 
The  patentee  says, — "  The  nature  of  my  invention  consists  in  con- 
structing a  carriage  brake  in  such  a  manner,  that,  when  it  is  desired  to 
back  the  carriage,  the  brake  can  easily  be  disconnected  from  the  shafte 
of  the  same,  and  the  rubbers  prevented  from  acting  on  the  wheels; 
and  the  moment  the  shafts  are  drawn  forwards,  the  brake  resets  itself 
in  its  proper  position  for  acting  on  the  wheels  at  the  first  hill  the  car- 
riage descends.'' 

Claim. — **  Having  thus  fully  described  my  self-acting  and  self-ad- 
justing carriage-brake,  what  I  claim  as  my  invention,  and  desire  to 
secure  by  letters  patent,  is  the  combination  of  the  draught-shafts,  with 
the  brake-shaft,  by  means  of  the  connecting  rod  and  lever  so  operating 
with  each  other  that,  by  lifting  the  rear  end  of  the  connecting  rod,  the 
draught-shafts  can  be  forced  back,  without  acting  on  the  brake-shaft; 
and  when  the  shafts  are  drawn  forward  again,  the  connecting  rod 
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resets  itself,  making  a  perfect  connexion  between  the  draught-shafts 
and  brake-shafty  substantially  as  herein  set  forth." 


15.  For  an  Improvement  in  the  Method  of  Breakings  Fleshings  and 

Un hairing  Hides;  George  Welty,  West  Newton,  Pennsylvania, 

June  13. 

The  patentee  says,— "The  nature  of  my  invention  and  improve- 
ment consists  iu  a  new  mode  of  working  hides  by  power  machinery, 
instead  of  hand :  that  is  to  say,  taking  the  hides,  after  being  properly 
soaked,  and  subjecting  them  to  the  action  of  a  series  of  parallel  serrated 
plates,  (for  breaking  and  fleshing  the  hides,)  placed  on  the  periphery 
of  a  revolving  cylinder,  arranged  immediately  above  a  revolving  drum, 
for  sustaining,  raising,  and  carrying  forwards  the  hides,  between  the 
cylinder  and  drum — the  hides  being  introduced  from  an  inclined 
table  and  roller — the  effect  of  said  serrated  plates  being  to  break  and 
flesh  the  hides,  as  they  pass  between  the  said  cylinder  and  drum." 

Claim. — "  What  1  claim  as  my  invention,  and  desire  to  secure  by 
letters  patent,  is  the  before  described  mode  of  fleshing,  unhairing,  and 
scouring  hides,  and  setting  sole-leather,  as  described,  by  means  of  the 
aforesaid  combination  of  the  cy  Unders  and  drum,  arranged  and  operated 
in  the  manner  set  forth." 


16.  For  a  Self-acting  Carriage  Break;  John  Du  Bois,  Jr.,  Cascade, 

Pennsylvania,  June  13. 

The  patentee  says, — ^^The  nature  of  my  invention  consists  in  ex- 
tending the  hounds,  which  stay  and  support  the  pole  of  a  vehicle,  back 
a  sufiicient  distance  beyond  the  forward  wheels  of  the  same,  to  enable 
me  to  secure  to  the  rear  ends  of  the  hounds  an  adjustable  sway  bar, 
to  each  end  of  which  I  secure  breaks  or  rubbers.  The  bar  to  which 
the  rubbers  are  attached,  is  connected  to  the  rear  end  of  the  pole  by 
means  of  levers,  &c.,  in  such  a  manner  that,  when  there  is  any  pres- 
sure of  the  vehicle  forward,  the  horses,  in  pressing  back  upon  the  pole, 
will  press  both  rubbers  uniformly  against  both  forward  wheels — the 
rubbers  always  acting  at  right  angles  with  the  pole,  whether  the  pole 
be  in  a  line  with  the  body  of  the  vehicle  or  otherwise." 

Claim. — "  Having  thus  fully  described  the  construction  and  opera- 
tion of  my  self-acting  brake,  as  applied  to  the  forward  wheels  of 
wagons,  or  other  four-wheel  vehicles,  what  I  claim  therein  as  new, 
and  desire  to  secure  by  letters  patent,  is  the  placing  on  the  rear  ends 
of  the  extended  hounds,  which  support  the  pole,  an  adjustable  mova- 
ble sway  bar,  having  brakes  or  rubbers  attached  to  each  of  its  extend- 
ed ends,  in  a  position  to  act  on  the  forward  wheels  of  a  wagon  or 
carriage  when  its  forward  motion  is  retarded  by  the  pole — ^the  adjust- 
able sway  bar  being  connected  to  and  operated  by  the  pole,  by  means 
of  connecting  rods  and  levers;  the  whole  combined  and  operating  sub- 
stantially in  the  manner  and  for  the  purpose  herein  set  forth." 


17.  ¥ox  9iTi  Improvement  in  the  Corn  Shelter;  David  S.  Hollister, 
Baltimore,  Maryland,  June  13. 
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We  are  under  the  necessity  of  omitting,  the  claim,  as  it  refers  to, 
and  is  wholly  dependant  on,  the  drawings,  and  we  do  not  deem  it 
sufficiently  important  to  justify  the  publication  of  them. 


18.  For  an  Apparatus  for  Holding  the  Plates  in  the  Photographic 

•dri;  A.  S.  South  worth,  and  J.  J.  Haws,  Boston,  Massachusetts, 

June  13. 

This  is  an  apparatus  for  holding  the  plates  daring  the  process  of 
polishing  their  surfaces.  The  plate  is  held  by  adjustable  plates  that 
project  from  the  surface  of  the  block,  about  half  the  thickness  of  the 
plate  to  be  polished,  so  that  they  gripe  and  hold  the  plate  by  the 
edges,  instead  of  extending  over  the  edges,  as  heretofore.  The  patent^ 
however,  is  not  granted  lor  this,  but  for  the  manner  of  suspending  the 
block,  that  it  may  yield  to  the  motions  of  the  polishing  instrument ; 
and,  as  the  character  of  this  device  is  pointed  out  in  the  claim  with 
sufficient  clearness,  we  will  omit  any  farther  description. 

Claim. — ^<<Having  thus  described  our  apparatus  for  holding  plates  to 
be  polished,  what  we  claim  therein  as  our  own  invention,  and  desire 
to  have  secured  to  us  by  letters  patent,  is  the  supporting  the  plate 
holder  on  a  bar  constructed  for  holding  the  same  firmly,  substantially 
as  herein  above  described,  and  suspended  by  right  angular  arms,  pro- 
jecting upwards  from  its  ends,  and  hung  upon  pivots,,  as  set  forth,  so 
that  the  top  of  the  plate  in  the  holder  will  adapt  itself,  as  it  were,  to 
the  face  of  the  polishing  tools  when  touched ^by  the  same,  as  herein 
above  set  forth." 


19.  For  Improvements  in  Machinery  for  the  Manufacture  of  Cord' 
affe;  B.  F.  Adams,  Bristol,  Massachusetts,  June  13. 
The  claims  cannot  be  given  by  reason  of  their  entire  dependance 

on  the  drawings,  which  are  numerous. 


20.  For  Improvements  in  the  Machine  for  Cutting  Book-binder^ 
Boards;  Geo.  S.  Schofield,  Philadelphia,  Pennsylvania,  June  16. 
This  machine  is  for  cutting  book-binders'  boards  into  strips,  by 
means  of  two  sets  of  cutter  wheels,  placed  on  two  shafts,  one  above 
the  other,  so  that  the  boards  pass  between  the  two  sets  to  be  cut.  On 
each  side  of  these  cutter  wheels,  there  is  a  set  of  feed  rollers,  one  to 
take  the  boards  from  a  feeding  table,  (provided  with  a  slide,  to  insure 
the  proper  presentation  of  the  boards,)  and  deliver  and  force  them 
through  between  the  cutters,  and  the  other  set  to  receive  and  help  to 
draw  them  through. 

Claim. — <<Having  thus  fully  made  known  the  manner  in  whieh  1 
construct  the  machine  herein  described,  I  do  hereby  declare  that  I  do 
not  claim  the  use  of  circular  cutters,  of  feeding  rollers,  or  of  a  feeding 
table,  as  in  themselves  new;  but  what  I  do  claim  as  new,  and  desire 
to  secure  by  letters  patent,  is  the  manner  in  which  I  have  arranged 
and  combined  the  respective  parts,  so  as  to  constitute  a  new,  useful, 
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and  improved  machine  for  the  cutting  of  book-binders'  boards,  &c., 
into  strips  or  regular  widths — that  is  to  say,  I  claim  the  combining  of 
the  series  of  circular  cutters  with  the  two  pairs  of  feeding  rollers,  and 
with  the  table— the  wheels  being  arranged  and  operating  substantially 
in  the  manner  herein  set  forth/' 


21.  For  an  Improvement  in  the  Method  of  Securing  and  Setting 

the  Bit  in  Hand  Planes;  Leonard  Bliss,  Truxton,  New  York, 

June  16. 

The  bit  is  secured  by  an  eccentric  roller  placed  in  the  throat  of  the 
plane,  just  above  tlie  bit,  and  provided  with  a  handle,  so  that,  by  turn- 
ing this,  the  eccentricity  will  effectually  secure  the  bit,  and  avoid  the 
necessity  of  hammering,  as  when  the  wedge  is  used. 

Claim. — "  What  I  claim  as  my  invention,  and  desire  to  secure  by 
letters  patent,  is  .the  method  of  securing  and  setting  plane  irons  or  bits 
by  means  of  an  eccentric  roller  extending  across  the  face  of  the  bit, 
and  turning  in  boxes  in  the  cheeks  of  the  stock,  as  herein  described." 


«2.  For  an  Improvement  in  the  Spring  Stirrup;  Abraham  Pawling, 

Philadelphia,  Pennsylvania,  June  16. 

One  side  of  the  stirrup  is  jointed  to  the  lower  bar,  as  in  the  well- 
known  mode  of  making  spring  stirrups,  but,  instead  of  depending  on 
the  force  of  the  spring  alone,  to  keep  this  part  closed,  the  spring, 
which  bears  up  against  the  underside  of  the  shoulder  of  the  joint,  is 
connected  with  a  piece  on  the  upper  surface  of  the  bottom  bar,  so  as 
to  draw  it  down  on  to  the  upper  shoulder  of  the  jointed  part,  which 
has  a  rounded  notch  to  receive  a  corresponding  projection  on  the  under 
surface  of  the  upper  piece,  so  that  this  rounded  catch  must  be  lifted 
hefore  the  stirrup  will  open. 

Claim. — «  Having  thus  fully  described  the  manner  in  which  I  com- 
bine and  arrange  the  respective  parts  of  my  spring  safety  stirrup,  I 
do  hereby  declare  that  I  do  not  claim  as  new  the  so  forming  and  con- 
necting one  side  of  the  bow  of  a  stirrup  with  the  other  parts  thereof, 
as  shall  allow  it  to  open  for  the  purpose  of  disengaging  the  foot  there- 
from, this  having  been  before  done;  but  what  I  do  claim  as  new, and 
desire  to  secure  by  letters  patent,  is  the  manner  in  which  I  have 
effected  this  object,  by  the  combined  action  of  the  piece,  the  spring, 
and  the  detachable  side ;  these  parts  being  formed  and  operating  sub- 
stantially as  herein  fully  made  known." 


23.  For  an  Improvement  in  Spring  Mat  trasses ;  Frederick  Forst, 

Philadelphia,  Pennsylvania. 

The  improvement  patented,  consists  in  making  the  length  of  the 
lower  frame  in  two  parts,  the  side  pieces  of  which,  where  they  come 
together,  are  sloped  down  and  connected  together  by  strong  webbing 
or  other  suitable  material,  and  then  the  covering,  properly  stuffed,  is 
attached  to  the  upper  edge  of  the  two  frames,  and  the  connecting 
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'webs  or  other  ligaments,  which  form  the  hinges,  to  admit  of  bending 
or  turning  one  half  on  to  the  other. 

Claim. — "  What  I  claim  as  my  invention,  and  desire  to  secure  by 
letters  patent,  is  making  tiie  frame  to  which  tlie  springs  are  attached 
in  two  parts,  connected  together  by  means  of  strong  webs,  straps,  or 
other  substances,  substantially  similar  in  combination  with  the  mat« 
trass  as  herein  described,  whereby  mattrasses  attached  to  a  frame,  and 
resting  on  springs,  may  be  folded  or  turned  up  for  moving  them,  and 
for  the  ease  of  invalids,  as  fully  described  above.'' 


24.  For  an  Improvement  in  the  Horse  Power:  Je^e  Fitzgerald,  New 

York  City,  June  16. 

The  horso  lever  turns  on  the  shaft  of  the  main  wheel,  and  is  con- 
nected with  the  wheel  to  carry  it  around,  by  a  friction  brake,  to  avoid 
the  breaking  of  tlie  machinery  by  any  sudden  starting  of  the  horse, 
or  sudden  stoppage  of  the  machinery.  And  this  brake,  which  con- 
stitutes the  ground  of  the  claim,  is  made  in  the  following  manner : 
The  main  wheel  has  cogs  on  its  inner  periphery,  in  which  take  the 
cogs  of  a  pinion,  the  shaft  of  which  passes  through  the  horse  beam, 
and,  above  the  beam,  this  shaft  has  a  wheel,  against  the  periphery  of 
which  friction  is  made  by  a  strong  spring  attached  to  the  beam. 

Claim. — '<  What  I  claim  as  my  invention,  and  desire  to  secure  by 
letters  patent,  is  the  combination  of  a  pinion  and  wheel,  with  the  main 
wheel,  for  the  purpose  of  producing  friction,  (by  means  of  a  spring, 
or  other  pressure,)  sufficient  to  hold  partially  or  entirely  the  lever  in 
its  place,  for  the  object  within  described. 


25.  For  an  Improvement  in  the  Lifting  Pump;  John  Renfrew, 

Fayette,  Pennsylvania,  June  16. 

The  patentee  says, — "It  is  well  known  that,  in,  the  common  lifting 
pump,  all  the  force  necessary  to  lift  the  column  of  water,  pump-rod, 
&c.,  must  be  exerted  during  the  upward  stroke,  the  return  stroke  being 
accomplished  by  the  weight  of  the  rod,  &c.  This  is  admitted  to  be' 
defective.  The  object  of  my  improvement  is  to  equalize,  or  nearly, 
the  force  required  to  work  the  pump,  which  I  effect  by  attaching  a 
hollow  float  to  the  pump-rod,  above  the  piston  or  pump-box,  the 
buoyancy  of  which,  in  the  water,  will  aid  in  giving  the  upward  stroke, 
and,  from  its  capacity,  will  reduce  the  area  of  the  column  to  be  lifted.'' 

Claim. — «  What  I  claim  as  my  invention,  and  desire  to  secure  by 
letters  patent,  is  the  employment  of  a  float  or  air-tight  vessel  within 
the  barrel  of  a  lifting  pump,  and  attached  to  the  piston  rod,  for  thQ 
purpose  and  in  the  manner  substantially  as  herein  described." 


26.  For  an  Improvement  in  the  Blacksmiths  Tuyere;  Charles  W. 

Grannis,  Collins,  Erie  County,  New  York,  June  16. 

Claim. — "  What  I  claim  as  my  invention,  and  desire  to  secure  by 
letters  patent,  is  causing  the  blast  to  descend,  and  the^  ascend,  before 
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leaving  the  tuyere,  by  curving  the  orifice  down,  and  then  enlarging 
it  upwards,  by  which  I  obtain  an  elevated  blast,  and  prevent  the 
tuyere  from  clogging,  in  combination  with  a  valve  placed  below  the 
draught,  so  that  on  elevating  it,  the  draught  will  be  contracted  from 
below,  as  hereinbefore  specified.'^ 


27.  For  an  Improvement  in  the  Fanning  Mill/or  Cleaning  Grain  / 
Daniel  Clow,  Port  Byron,  New  York,  June  16. 

The  screens  are  connected  with  the  shoe  by  being  let  into  grooved 
plates,  connected  with  the  side  plates  of  the  shoe  by  adjustable  screws, 
and  the  two  side  plates  of  the  shoe  are  connected  together  by  screw- 
rods  and  nuts,  for  the  purpose  of  securing  the  screens  in  place,  when 
put  in  the  grooves. 

Claim. — "  Having  thus  fully  described  the  construction  and  opera- 
tion of  my  improvement  in  the  fanning-miil,  what  I  claim  therein  as 
new,  and  desire  to  secure  by  letters  patent,  is  the  adjustable  groove 
plates,  for  confining  the  screens  to  the  sides  of  the  shoe,  and,  in  com- 
bination therewith,  the  manner  of  securing  the  screens  firmly  in  any 
desired  position  by  the  rods  and  screw-nuts,  substantially  in  the  man- 
ner and  for  the  purpose  herein  set  forth.'^ 

28.  For  an  Improvement  in  Suction  and  Force  Pumps;  Samuel 
K.  Sharpe,  assignee  of  F.  B.  Hyatt,  Maysville,  Kentucky,  June  16. 
Claim. — <*  Having  thus  fully  described  my  improved  pump,  what  I 

claim  therein  as  new,  and  desire  to  secure  by  letters  patent,  is  the  com- 
bination of  a  forcing  and  a  lifting  pump,  substantially  as  herein  de- 
scribed, so  that  the  lifting  pump  can  be  formed  into  a  surrounding  air- 
chamber  for  the  purpose  set  forth,  by  means  of  a  cap  valve,  by  which 
the  top  can  be  made  tight  without  passing  the  rod  through  a  stuffing- 
box  ;  the  whole  being  arranged  and  combined  substantially  as  above 
specified." 


29.  For  an  Improvement  in  the  Fabric  for  Making  Ladies^  Skirts; 

David  Hough,  Jr.,  New  York,  June  16. 

Claim. — "Having  thus  fully  described  my  improvements  and  their 
application,  what  I  claim  as  new,  and  desire  to  secure  by  Iptters  patent, 
is  the  employment  of  bands  of  sisal  or  Manilla  hemp,  with  a  fabric  of 
cotton  or  suitable  cloth,  so  as  to  form  a  series  of  horizontal  springs 
around  a  skirt,  while  the  skirt  is  left  perfectly  pliable  in  its  length,  and 
can  be  washed  without  removing  the  bands:  constructed  and  com- 
bined in  the  manner  and  for  the  purpose  described." 


30.  For  an  Improvement  in  the  Double  Oven  Stove;  Wm.  Cobb, 

Albany,  New  York,  June  16. 

Claim, — "  What  I  claim  as  my  invention,  and  desire  to  secure  by 
letters  patent,  is  thd  connecting  the  upper  and  lower  dampers  by  a 
tever,  in  such  a  manner  that,  when  one  damper  is  opened^  the  other 
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wjll  be  shut,  in  combination  with  two  ovens,  placed  one  above  the 
other,  with  flues  between  and  around  them ;  the  whole  being  arranged 
and  operating  as  herein  described  and  shown." 


31.  For  an  Improvement  in  the  Machine  for   Cleaning   Grain; 
Frederick  A.  Stuart,  Catharine,  New  York,  June  20. 

"This  improvement  is  designed  to  separate  the  straw  and  chaff  from 
the  grain,  and  convey  them  off  together,  through  a  blast  of  wind  from 
a  common  winnowing  machine,  to  an  inclined  spont  that  conveys  it 
to  a  receiver." 

Claim. — ^^  What  I  claim  as  my  invention,  and  desire  to  secure  by 
letters  patent,  is  the  combination  of  the  vibrating  shaker,  with  the  in- 
clined swinging  trough,  as  described,  and  for  the  purpose  set  forth." 


32.  For  a  Machine  for  Putting  Boots  and  Shoes  on  the  Last;  Silas 

Hart,  New  Haven,  New  York,  June  20. 

The  patentee  says, — ^«'The  nature  of  this  invention  and  improve- 
ment consists  in  contracting  and  expanding  the  arms  containing  the 
jaws  for  gripping  the  edges  of  the  upper  of  the  boot  or  shoe,  by  means 
of  a  slide  that  embraces  or  encircles  the  arms,  said  arms  being  moved 
towards  or  from  the  last,  simultaneously  with  the  operation  of  turning 
the  male  screw  in  a  female  screw,  in  the  centre  of  the  nut,  to  which 
they  are  connected,  by  which  the  angle  of  the  arms  with  the  screw  is 
diminished  by  lasting  the  upper,  and  increased  in  unlasting  it,  by  re- 
versing the  operation  of  the  screw;  thus  removing  the  objections 
existing  in  the  use  of  the  machine,  where  the  arms  are  expanded  and 
contracted  by  a  separate  screw,  managed  at  right  angles  to  the  main 
screw,  and  possessing  the  advantage  of  drawing  the  edges  of  the  leather 
inward  towards  the  shank,  and  outward  towards  the  side  simulta- 
neously,at  the  single  operation  of  turning  the  screw  against  the  last." 

Claim. — <<  What  I  claim  as  my  invention,  and  desire  to  secure  by 
letters  patent,  is  combining  the  screw  and  slide  with  the  jaws,  in  the 
manner,  and  for  the  purpose  described. 

<<  I  also  claim  the  movable  section,  in  combination  with  the  screw, 
as  described." 


33.  For  an  Improvement  ifi  the  Valves  of  Steam  Engines;  H.  OIney, 
J.  H.  Whelpley,  &  D.  G.  Raven,  Gouverneur,  New  York,  June  20. 

Claim. — *^  What  we  claim  as  our  invention,  and  desire  to  secure  by 
letters  patent,  is  the  method  of  inducting  and  educting  steam  to  and 
from  the  cylinder  of  one  engine,  by  means  of  a  hollow  piston  rod  in 
two  parts,  connected  to  and  united  by  a  piston,  in  which  are  placed 
induction  and  eduction  slide-valves,  operated  by  thin  projecting  ends 
sticking  against  the  heads  of  the  cylinder,  as  the  piston  approaches 
them  in  performing  its  reciprocal  vibrations — the  induction  valve 
being  in  connexion,  with  one  poftion  of  the  piston  rod,  and  the  educ- 
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lion  valve  wilh  the  oilier  portion  of  the  same  ;  Ihe  whole  combined 
and  operating  substantially  in  the  manner  herein  set  forth/' 


34.  For  Machinery  for  Makinq  Wrought  Iron  Cannon;  Daniel 

Treadwell^  Cambridge,  Massachusetts,  June  20. 

We  are  under  the  necessity  of  omitting  the  claims  in  this  in- 
stance, as  they  depend  entirely  on  the  drawings;  but  it  is  our  intention 
to  publish  the  drawings  in  a  future  number,  together  with  so  much  of 
the  description  as  may  be  necessary  to  a  clear  understanding  of  this 
invention,  which  is  deemed  important  from  the  fact  that  the  inventor 
has  made  wrought  iron  cannon  for  the  government,  on  this  plan^  thai 
have  stood  every  test  to  which  they  could  be  subjected. 


35.  For  an  Improvement  in  ihe  Horse  Powers  for  Driving  Ma-- 
chinery  ;  J.  R.  Remington,  Lowndes  County,  Alabama,  June  20. 
This  invention  may  truly  be  called  a  horse  power,  for  it  consists  of 
an  arrangement  of  parts  for  whipping  the  horses,  when  they  do  not 
move  fast  enough,  the  mechanism  that  operates  the  whips,  being 
governed  by  a  regulator  or  centrifugal  governor. 

Claim. — "Having  thus  fully  described  my  improvements,  what  I 
claim  therein  as  new,  and  for  which  I  desire  to  secure  letters  patent,  is 
the  employment  of  my  apparatus  for  whipping  or  checking  the  horses, 
by  means  of  the  regulator,  substantially  in  the  manner  and  for  the 
purpose  set  forth.'' 


36.  For  an  Improvement  in  the  Wheat  Fan^  for  Cleaning  Grain; 

S.  M.  Yeaman,  Elizabethtown,  Kentucky,  June  20. 

The  patentee  says, — ^^  The  nature  of  my  invention  consists  in  dis- 
pensing with  the  shoe  used  in  conunon  fans,  and  causing  each  of  the 
riddles  to  act  independently  of  the  others,  and  in  opposite  directions, 
thus  equalizing  the  vibrations,  and  preventing  the  machine  from 
choking." 

Claim. — ^««  Having  thus  fully  described  my  invention,  what  I  claim 
therein  as  new,  and  desire  to  secure^by  letters  patent,  is  the  mode  of 
operating  the  riddles,  sieve,  and  finger-bars,  and  combining  them  with 
the  grain  fan,  substantially  in  the  manner  described,  so  that  each  shall 
move  independent  of  the  others,  and  their  motions  be  antagonistic, 
while  a  much  greater  surface  of  riddle  can  be  embraced  in  the  same 
sized  machine  than  is  possible  in  the  ordinary  mode  of  construction. 

<<I  also  claim,  in  combination  with  the  above-named  parts,  the  feed- 
ing apron,  as  hereinbeforo  described." 


37.  For  an  Improvement  in  what  is  known  as  the  *^Old  Philadtl- 
phitty^  or  Ten  Plate  Stove;  William  Shaw,  Albany,  New  York, 
June  27. 
Claim. — ^^'What  1  claim  as  my  inVention,  and  desire  to  secure  by 
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letters  patent,  is  the  mode  of  forming  and  arranging  tiie  flues  of  my 
stove,  as  herein  set  forth  and  described,  viz :  by  constructing  my  oven 
bottom  with  trough-like  depressions  or  sunk  flues,  ^to  be  covered  with 
a  false  bottom,)  the  part  of  the  plate  between  said  flues  serving  to 
radiate  directly  into  the  oven  the  heat  generated  at  the  bottom  of  the 
fire-grate.     Also,  the  mode  of  constructing  the  front  oven-plate,  with 
the  attached  descending  flues  occupying  a  part  thereof,  the  remaining 
portion  allowing  a  direct  radiation  from  the  back  of  the  fire-box  into 
the  oven ;  and  further,  the  so  constructing  the  back  oven-plate  as  to 
form,  in  connexion  with  the  false  back,  two  open  flues,  with  a  closed 
or  dumb  flue  between  them,  likewise  radiating  into  the  oven  heat  de- 
rived from  the  lower  side  of  the  fire-grate;  the  whole  system  being, 
as  it  were,  suspended  within  the  stove,  so  that  the  bottom  and  rear 
flues,  which  convey  heated  air  from  above  the  fire,  are  not  in  any  part 
formed  by  the  exterior  plates  of  the  stove,  but  are  separated  from  them 
by  a  stratum  of  air,  heated  by  radiation  from  the  bottom  of  the  fire- 
grate." 

38.  For  an  Improvement  in  the  Filter;  Wm.  fiu Hard,  assignee  of 

Royal  E.  House,  New  York  City,  June  27. 

This  is  a  filter  and  cock  combined, — the  pipe  and  spout  are  one, 
and  in  the  tube  thereof  there  is  an  oblique  partition,  with  a  hole 
through  the  pipe  on  each  side  of  the  partition.  This  part  of  the  pipe 
is  surrounded  by  a  case  that  is  fitted  by  collars,  &c.,  to  turn  thereon, 
and  this  case  is  divided  into  two  concentric  chambers,  by  a  filtering 
medium.  Ttie  water  to  be  filtered,  passes  along  the  pipe  until  it 
strikes  the  partition,  it  then  passes  through  one  of  the  holes,  and 
through  a  tube  to  the  outer  chamber,  and,  after  passing  through  the 
filtering  medium,  into  the  inner  chamber,  runs  in  through  the  other 
hole,  into  the  spout  on  the  outer  side  of  the  partition.  By  turning  the 
case  on  the  tube,  the  supply  holes  are  closed,  and  the  flow  of  water 
stopped. 

Claim. — <<  What  I  claim  as  my  invention,  and  desire  to  secure  by 
letters  patent,  is  the  combination  of  the  partition  pipe  with  the  cham- 
bers, by  means  of  the  tubes,  in  the  manner  and  to  produce  the  eflect 
above  pointed  out." 


39.  For  an  Improvement  in  the  Straw  Carrier^  for  Separating 
Orainfrom  Straw;  Russell  Tomlinson,  Jackson,  Michigan,  June  27. 
Claim. — <<  What  I  claim  as  my  invention,  and  desire  to  secure  by 
letters  patent,  is  hinging  the  slats  where  they  are  attached  to  the  chain 
or  belts  of  the  straw  carrier  or  separator,  by  which  means  the  slats 
are  nearly  closed  when  on  the  upper  side,  and  open  when  on  the 
under.'* 


40.  For  an  Improvement  in  the  Horse  Power;  Daniel  Cary,  Clarkson, 
New  York,  June  27. 
Claim.— <<  Having  thus  fully  described  the  manner  in  which  I  con- 
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struct  my  horse  power,  what  I  claim  therein  as  new,  and  desire  to 
secure  by  letters  patent,  is  the  special  arrangement  and  combination 
of  the  gearing,  as  herein  set  forth ;  said  gearing  consisting  of  a  single 
large  wheel,  driving  two  pinions,  on  the  shafts  of  two  horizontal 
wheels,  which  horizontal  wheels  gear  into  two  pinions  on  the  line 
shaft,  there  being  a  bridge  to  admit  of  the  line  shaft,  the  whole  ar- 
rangement  being  substantially  the  same  with  that  herein  represented 
and  made  known.*' 


41.  For  an  Improvement  in  the  Machine  for  j  and  in  the  Method  oJ\ 
Measuring  for  the  Cutting  of  Garments  ;  Conrad  Kile,  Nashville, 
Ohio,  June  27. 
We  omit  the  cla[ims  in  this  instance*  as  they  could  not  be  understood 

without  the  drawings  to  which  they  refer. 


42,  For  an  Improvement  in  the  Fire  Ladder;  James  Cox,  Brush  Val- 
ley, Indiana,  June  27. 

Claim. — <•  Having  thus  fully  described  my  improvements,  I  wish  it 
to  be  understood  that  I  do  not  claim  a  ladder  made  of  sliding  sections, 
nor  do  I  claim  mounting  said  sections  on  wheels,  as  these  things  have 
been  done  before ;  but  what  I  do  claim  as  my  invention,  and  desire 
to  secure  by  letters  patent,  is  the  method  of  elevating  the  upper  sec- 
tions, by  means  of  cords  attached  to  them,  and  to  the  parts  below,  so 
that,  by  raising  the  lower  movable  section  by  the  windlass,  each  of 
the  sections  above  shall  be  drawn  out  a  proportional  distance,  in  the 
manner,  and  for  the  purpose  described." 


43.  For  an  Improvement  in  the  Stove  for  Heating  Apartments; 

Saml.  Pierce,  Peekskill,  New  York,  June  27. 

The  patentee  says, — "  The  nature  of  my  invention  consists  in  pro- 
viding the  sides  of  the  fire-place  with  a  chamber  on  each  side,  pro- 
vided with  apertures  to  receive  atmospheric  air  from  the  room,  which, 
after  being  highly  heated  by  circulation,  is  discharged  in  small  jets 
from  one  of  them,  through  apertures  into  the  fire  chamber,  above  the 
fuel, to  consume  the  combustible  gases  evolved  from  the  fire,  while  in 
a  highly  heated  state,  and  from  the  other,  below  the  grate,  to  supply 
healed  air  for  the  combustion  of  the  fuel ;  and  also,  in  combining  there- 
with, a  damper  or  register,  to  admit  cold  air  under  the  grate  to  regu- 
late the  combustion." 

Claim. — «  What  I  claim  as  my  invention,  and  desire  to  secure  by 
letters  patent,  is  combining  with  the  fire  chantber  of  a  stove  a  chamber 
or  chambers,  pierced  with  small  holes,  to  discharge  the  air  that  is 
highly  heated  in  passing  through  them  below  and  above  the  fire,  for 
the  purpose  and  in  the  manner  substantially  as  herein  described.  And 
I  also  claim,  in  combination  with  this  mode  of  supplying  heated  air 
to  the  fuel  and  products  of  combustion,  the  damper  or  register,  for  ad- 
mitting cold  air  to  the  fuel  when  desired,  to  regulate  the  combustion, 
as  described. 
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44.  For  Improvements  in  the  Kitchen  Range  ;  George  E.  Waring  & 
Alexander  S.  Walcott,  Stamford,  Connecticut,  June  27. 
Claim. — ^<  Having  thus  fully  described  the  manner  of  constructing 
and  arranging  the  respective  parts  of  the  improved  kitchen  range, 
what  is  claimed  as  new  therein,  and  desired  to  be  secured  by  letters 
patent,  is  the  particular  manner  of  arranging  and  combining  the  fire 
chamber,  the  descending  flue  in  the  rear  thereof,  duly  lined  as  de- 
scribed, and  Che  flue  space  under  the  oven,  so  that  the  heated  air  shall 
operate  first  on  the  bottom  plate  of  the  oven ;  also  the  manner  of  ar- 
ranging the  partition,  and  the  valve  or  shutter,  so  as  to  compel  the 
heated  air,  when  allowed  to  pass  from  the  fire  chamber  to  the  exit 
pipe,  to  operate  with  its  full  intensity  on  the  cooking  utensils,  that  are 
placed  in  the  compartment  over  the  oven  j  and  likewise  the  employ- 
ment of  the  ridges  or  points  on  that  part  of  the  bottom  plate  of  the 
range  that  is  immediately  under  the  bottom  oven  plate,  in  the  manner, 
and  for  the  purpose  set  forth." 

45.  For  an  Improvement  in  the  fVinnowing  Machine,  for  Cleaning 

Orain;  D.  A.  Church  &  Smith  Church,  Friendship,  New  York, 

June  27. 

Claim. — *^  What  we  claim  as  our  invention,  and  desire  to  secure  by 
letters  patent,  is  the  forming  a  screen,  or  series  of  screens,  of  thin,  broad 
pieces  or  strips  of  wood  or  metal,  united  longitudinally  and  transverse- 
ly with  each  other,  the  upper  edges  of  the  longitudinal  strips  being 
elevated  above  the  upper  edges  of  the  transverse  strips,  substantially 
in  the  manner,  and  for  the  purpose  set  forth." 

The  object  of  placing  the  upper  edge  of  the  longitudinal  strips  above 
the  cross  strips,  is  to  prevent  the  straw  and  chaflffrom  falling  into  the 
spaces  between  the  cross  strips,  and  to  furnish  straight  and  smooth 
ways  for  the  straw  to  slide  on^  when  acted  upon  by  the  blast  of  wind: 


46.  For  an  Improvement  in  the  Radiating  Stove;  H.  D.  &  J.  McK. 

Fouse,  Baltimore,  Maryland^  June  27. 

Claim. — «« Having  thus  fully  described  our  improved  radiating  stove, 
what  we  claim  therein  as  new,  and  desire  to  secure  by  letters  patent, 
is  the  forming  the  furnace  thereof  of  two  casings,  with  an  ascending 
flue  space  between,  and  the  combining  the  same  with  the  enclosing 
radiating  casing,  substantially  in  the  manner,  and  ior  the  purpose 
set  forth." 


47.  For  an  Improvement  in  the  Ever  Pointed  Pencil;  A.  G.  Bagby, 

assignee  of  John  Durant,  New  York  City,  June  27. 

Claim. — ^<  What  I  claim  as  my  invention,  and  desire  to  secure  by 
letters  patent,  is  the  mode  herein  set  forth,  of  forming  a  bottle  or  re- 
ceptacle for  surplus  leads  in  the  inner  cylinder,  within  which  the  tra- 
veler works,  by  introducing  slips  of  sheet  metal  or  tubes,  to  keep  the 
leads  from  obstructing  the  passage  of  the  traveler^  and  to  form  comi* 
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partments  for  the  leads  to  be  deposited,  in  combiDation  with  a  cap,  to 
screw  or  slide  on  the  end  of  the  cylinder,  so  as  to  keep  the  leads  in 
the  compartments/' 


48.  For  an  Improvement  on  a  Machine  for  Crimping  Boot  Fronts; 

Henry  S.  Davis,  Westernville,  New  York,  June  27. 

Instead  of  griping  the  leather  by  the  edges,  and  stretching  it,  it  is 
scraped  or  rubbed  down,  by  two  jaws  that  move  on  each  side,  the 
teeth  of  which  are  formed  at  such  an  angle  as  to  correspond  with  the 
general  form  of  the  boot  mould,  so  that,  in  rubbing,  the  teeth  tend  to 
spread  out  the  leather  in  all  directions,  and  gradually  to  bring  it  to  the 
form  of  the  mould. 

Claim.  <<  I  claim  the  invention  of  the  teeth  or  scrapers,  as  construct* 
ed  by  me,  on  the  inside  of  the  jaws,  and  conformed  exactly  to  the 
angle  of  the  jaws  and  mould.'' 


49.  For  Improvements  in  the  Apparatus  for  Generating  Oas  from 

Rosin  or  Oily  Substances j  by  the  use  of  Iron  Balls;  Amaria  Pierce, 

Philadelphia,  Pennsylvania,  June  27. 

Claim. — <<  What  I  claim  as  my  invention,  and  desire  to  secure  by 
letters  patent,  is  the  combination,  use,  and  arrangement  of  two  retorts^ 
one  in  the  inside  of  the  other,  fastened  and  secured  as  described,  for 
the  purpose  to  generate  gas  from  rosin,  or  any  other  oily  substance, 
as  set  forth ;  which  rosin  or  oily  substance  is  introduced  in  the  space 
between  the  heated  (large)  retort  and  the  inside  heating  retort,  as  de- 
scribed in  the  specification,  and  represented  in  the  drawing. 

<<  I  claim  the  use  and  combined  arrangement  to  keep  up  a  constant 
and  uninterrupted  current  of  water  through  the  condensers,  for  the 
purpose  of  cooling  and  condensing  the  gas,  which  is  arranged  in  the 
ipUowing  manner :  The  supply  barrel  is  supplied  by  the  pump,  from 
the  reservoir ;  the  current  of  water  passes  through  the  supply  barrel 
into  the  worm- shaped  gas  cooler,  through  the  supply  pipe,  and  then 
through  the  warm  water  pipe,  into  the  first  coolers;  and,  lastly,  return- 
ing the  heated  water  by  the  return  pipes,  again  into  the  reservoir,  to 
renew  the  circulation,  as  described  in  the  specification. 

<<  I  claim  the  combining  the  armature  or  jacket  with  the  retort,  in 
the  manner  described,  for  the  purpof  e  to  enclose  and  secure  the  lower 
parts  of  the  large  retort  from  the  destructive  action  of  the  fire.  I  claim 
the  arrangement  of  the  tar  trap,  being  in  the  inside  of  the  tar  chest, 
attached  to  the  lower  extremity  of  the  conducting  gas  pipe,  for  the 
use  and  purpose  as  described  above." 


50.  For  a  Vent  Plug  or  Cork^for  bottles  and  other  vessels  contain- 
ing  fermenting  liquids;  M.  Vasser,  Poughkeepsie,  New  York, 
June  27. 

The  patentee  says, — <<  It  is  known  that  vessels  containing  ferment- 
ing liquors  frequently  bursty  from  the  great  pressure  of  the  gases  geue- 
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rated  by  the  fermentation  within^  and^  with  the  view  to  prevent  this^ 
I  have  invented  a  vent  plug,  or  stopper,  (to  be  applied  to  ail  such 
vessels,}  provided  with  a  cap  that  covers  the  aperture  or  vent,  which 
cap  is  connected  and  held  down  by  means  of  a  strip  or  strips,  or 
threads  of  India  rubber,  attached  to  the  lower  end  of  the  plug  or  stop- 
per, and  passing  up  through  the  aperture  thereof,  so  that  the  vent  is 
kept  air-tight  by  the  tension  of  the  India  rubber,  until  the  pressure  of 
the  gases  within  becomes  so  great  as  to  endanger  the  safety  of  the 
vessel,  and  superior  to  the  tension  of  the  India  rubber,  when  the  cap 
is  lifted  by  the  escaping  gases,  to  relieve  the  vessel,  and  then  closed 
again.  And,  as  the  cap  cannot  be  opened,  until  the  pressure  of  the 
gases  becomes  greater  than  that  of  the  atmosphere,  added  to  the  tension 
of  the  India  rubber,  it  is  evident  that  atmospheric  air  cannot  enter,  to 
vitiate  the  liquid," 

Claim. — ^<<  What  I  claim  as  my  invention,  and  desire  to  secure  by 
letters  patent,  is  the  spring  cap,  in  combination  with  the  vent-plug  or 
stopper,  as  herein  described." 


51.  For  Improvements  in  Power  Looms;  Warren  Dutcher,  Benning- 
ton, Vermont,  June  27. 

The  nature  of  this  invention  <' consists  in  connecting  each  driving 
shaft  with  the  shuttle  box,  by  means  of  a  joint-link,  jointed  to  the 
shuttle  box,  and  to  the  staff,  about  the  middle  of  its  length;  the  staff 
also  rests  against  a  roller  near  its  lower  end,  to  admit  of  its  moving  up 
and  down,  and  to  answer  the  purpose  of  a  fulcrum,  for  drawing  back 
the  staff,  by  means  of  a  strap  attached  to  a  spring,  and  to  the  end  of 
the  staff  below  the  roller.  The  lower  ends  of  the  two  staffs  being 
connected  by  the  same  spring,  the  tension  of  which  is  so  regulated, 
that,  when  one  staff  is  thrown  back,  it  has  strength  enough  only  to 
carry  back  the  other  staff  about  half  way,  where  it  remains  until  the 
shuttle  is  driven  back,  which  distends  the  spring  and  causes  this  staff 
to  move  back,  as  the  shuttle  reaches  it,  and  which,  therefore,  gradually 
arrests  it." 

Claim. — "What  I  claim  as  my  invention,  and  desire  to  secure  by 
letters  patent,  is  combining  the  driving  or  wag  staffs  with  the  shuttle 
boxes,  by  means  of  the  joint-links,  as  herein  described,  for  the  purpose 
of  causing  the  end  that  drives  the  shuttle  without  a  picker,  to  move 
parallel  with  the  race  board,  or  nearly  so,  during  its  vibration,  sub- 
stantially as  described. 

"And  I  also  claim  connecting  the  lower  end  of  the  two  staffs  below 
their  fulcra,  by  means  of  a  spring  having  an  intermittent  action  for 
drawing  them  back,  in  combination  with  the  application  of  a  positive 
motion  above,  for  driving  the  shuttle,  whereby  the  returning  staff 
aids  in  arresting  the  momentum  of  the  shuttle,  substantially  as  herein 
described." 
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52.  For  an  Improvement  in  Warp  Net  Fabrics  ;  James  S.  Glover, 

Ipswich,  Massachusetts,  June  27. 

The  accompanying  drawing,  together  with  the  claim,  will  give  a 
perfectly  clear  notion  of  this  fabric  to  the  reader. 


Claim. — «^  Having  thus  fully  described  my  invention,  that  which  I 
claim  is  the  above  specified  mode  of  looping  and  interlooping,  or  inter- 
weaving, the  several  warp  threads  in  opposite  directions:  that  is  to 
say,  the  advancing  each  thread  towards  the  left  and  looping  it  twice, 
and  passing  each  of  the  loops  so  formed  through  loops  of  the  adjacent 
thread  on  the  left ;  then  reversing  the  direction  of  each  thread,  or  car- 
rying it  towards  the  right,  and  forming  two  more  loops  upon  it,  and 
introducing  said  loops  respectively  through  two  loops  of  the  thread 
immediately  adjacent  on  the  right,  and  so  on  throughout  the  whole 
fabric  to  be  woven. 

"I  also  claim  the  above  described  manner  of  forming  the  selvages, 
or  combining  or  uniting  the  selvage  threads  with  one  another,  and  the 
main  warp  threads,  the  same  being  represented  in  the  drawing.^' 

53.  For  a  Machine/or  Weaving  Nets;  James  McMullen,  Baltimore, 

Maryland,  June  27. 

This  machine,  from  the  very  nature  of  the  operation  it  is  intended 
to  perform,  is  very  complex,  and  the  mechanism  intricate.    The  draw- 
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ings  are  numerous,  and  the  specification  covers  some  sixteen  folio 
pages;  and,  as  the  claims  refer  to, and  could  not  be  understood  with- 
out, the  drawings,  we  are  under  the  necessity  of  omitting  them.  We 
will  endeavor  shortly  to  condense  the  description  and  drawings,  to  give 
our.readers  some  notion  of  this  ingenious  piece  of  mechanism.'' 

54.  For  an  Improvement  in  the  Method  of  Making  Ploughs  by 
Swedging;  Harvey  H.  May,  Galesburg,  Illinois,  June  27. 

The  patentee  8ays,-^<<  The  nature  of  my  invention  consists  in  form- 
ing mould  boards,  shares,  ties,  (to  connect  the  mould  board  and  share,) 
and  plough  posts  or  standards,  by  nieans  of  a  press,  having  dies  or 
swedges,  (one  set  for  right  hand,  and  one  set  for  left  hand  ploughs,) 
in  which  the  mould  board,  the  share,  the  ties,  and  the  post,  have  their 
place,  and  are  ndjusted  by  perpendicular  rods,  while  being  formed. 
To  facilitate  the  fitting  and  putting  together  the  plough,  I  make  the 
upper  die  stationary  in  the  press,  while  the  lower  die  is  movable,  and 
is  elevated  with  great  force,  causing  the  part  of  the  plough  in  the  press 
to  conform  to  the  upper  die.  The  upper  die  I  call  the  mouldy  and  the 
lower  one  I  call  Xhe  follower?^ 

Claim. — «<What  I  claim  as  my  invention,  and  desire  to  secure  by 
letters  patent,  is  the  method  of  forming  mould  boards,  shares,  ties, 
plough  posts,  (or  standards,)  of  wrought  ploughs,  by  means  of  dies  or 
swedges,  (mould  or  follower,)  in  combination  with  rods  or  projections 
to  determine  the  appropriate  position  of  each  piece  in  the  press  while 
being  formed,  as  herein  described.'^ 

55.  For  a  Machine  for  Weighing j  Packings  and  Pressing;  Gilbert 
D.  Jones,  New  York,  June  27. 

This  invention  is  for  the  purpose  of  weighing,  packing,  and  press- 
ing spices,  cofiee,  drugs,  flour,  and  other  materials  which  are  usually 
put  up  in  packages. 

The  patentee  says, — <<The  prominent  features  of  this  machine  con- 
sist, first,  of  means  to  convey  the  spices  into  a  ^counter  balance  scales/ 
which  are  so  contrived,  by  the  balance  end  of  the  latter  being  con- 
nected with  a  cord,  which  passes  over  a  pulley,  to  the  sliding  door  of 
a  hopper,  as  to  admit  of  any  weight  of  spices  that  may  be  required 
for  the  ordinary  description  of  packages  used  in  business.  Second,  the 
inode  of  dumping  the  spices  from  the  scales  into  the  package  paper, 
which  has  been  previously  folded  and  sealed  at  one  end.  Third,  an 
endless  chain  of  moulds,  of  suitable  form  and  dimensions,  to  receive 
the  package  pa  per.  By  the  horizontal  movement  of  this  endless  chain, 
the  packages  in  the  moulds  are  successively  brought  to  their  respective 
places,  to  receive  the  spices  from  the  <  counter  balance  scales,'  to  bo 
packed  and  pressed,  and,  finally,  in  a  finished  shape  and  conditiaJOy 
ejected  from  the  moulds,  into  a  basket  or  receiver.'^ 

Claim. — <<  What  I  claim  as  my  invention,  and  desire  to  secure  by 
letters  patent,  is  the  endless  chain  of  moulds,  open  at  both  ends,  and 
stationary  bed  plate,combined  with  the  succession  of  differently  form- 
ed presses  or  pistons." 
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Improvements  added  to  existing  Patents  in  the  month  ofJune^  1846. 
I.  Lucius  Slebbins,  Hartford,  Connecticut,  June  16.     InQprovement 

added  to  letters  patent  granted  to  him  on  the  12th  of  March,  1S40, 

for  a  Machine  for  Coloring  Maps^  Charts,  or  other  Prints. 

For  a  description  of  the  original,  the  reader  is  referred  to  this  jour- 
nal, vol.  1,  third  series,  page  332. 

Claim. — <<  Having  thus  fully  described  the  nature  of  my  additional 
improvements  in  the  apparatus  for  coloring  maps  and  prints,  what  I 
claim  therein  as  new,  and  desire  to  secure  by  letters  patent,  is  the  at- 
taching the  stencil  plates  or  theorems  to  a  wheel  or  reel,  in  such  a  man- 
ner as  that  they  may  revolve  vertically,  and  pass  over  and  under  the. 
table  upon  which  the  map  or  print  is  placed,  substantially  as  herein 
fully  made  known,  the  apparatus  remaining  in  all  other  respects  the 
same  with  that  described  in  the  specification  to  which  this  is  supple- 
mentary.^^ 


List  of  American  Patents  which  issued  in  the  month  of  May,  1842, 
with  Exemplifcaiions,  by  Charles  M.  Keller,  late  Chief  Ex- 
aminer of  Patents  in  the  U.  S.  Patent  Office, 

1.  For  an  Improvement  in  the  Method  of  Disconnecting  Horses 
from  Carriages;  George  Kintzi,  Exeter,  Pennsylvania,  May  4. 
The  patentee  says, — "The  nature  of  my  invention  consists  in  pro- 
viding the  back  plate  part  of  a  swingle  tree  with  springs,  whose  thin- 
ner ends  come  to  lay  in  about  the  centre  of  said  tree,  under  a  turning 
plate,  the  turning  of  which  permits  the  escape  of  the  springs  from  over 
the  swingle  tree,  and  liberate  it.'^ 

Claim.— "What  I  claim  as  my  invention,  is  the  mode  herein  de- 
jwribed,  of  releasing  horses  from  a  carriage,  by  means  of  the  springs 
which  are  connected  with  the  swingle  tree,  by  the  turning  plate,  as 
described." 


2.  For  an  Improved  Mode  of  Applying  the  Escape  Steam  of  Steam 

Engines  to  Distilleries^  Propelling  Machinery,  ^c;  Geo.  &  Geo. 

W.  Davis,  Canal  Fulton,  Ohio,  May  4. 

The  patentees  say, — *^  The  nature  of  this  invention  and  improve- 
ment consists  in  combining  and  arranging  certain  plates,  valve  seat, 
"Valves,  and  valve  box,  in  such  a  manner  as  to  produce  an  apparatus, 
to  be  applied  to  the  steam  cylinder  of  an  engine,  instead  of  the  usual 
escape  pipe,  by  which  the  main  body  of  the  steam  may  be  applied  to 
various  useful  purposes,  without  producing  any  reaction  or  resistance 
on  the  piston,  by  the  steam  which  remains  in  the  cylinder,  after  the 
main  body  of  the  steam  has  been  let  oif,  and  applied  to  the  above 
mentioned  purposes." 

Claim.— r"  We  do  not  claim  applying  the  escape  steam  of  the  steam 
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engine  to  any  particular  purpose,  but  that  which  we  do  claim,  is  the 
before  described  method  of  applying  the  main  body  of  the  escape 
steam  of  the  engine  to  useful  purposes,  and  then  conducting  the  re- 
maining portion  of  said  escape  steam  to  the  condenser,  or  into  the  air, 
to  prevent  resistance  to  the  piston  in  the  cylinder,  which  is  thus  ren- 
dered entirely  clear  of  all  obstruction,  in  the  manner  herein  set  forth, 
or  in  any  other  mode  substantially  the  same." 


3.  For  an  Improvement  in  the  Churn;  JRoderick  Goodwin,  North 

Bergen,  New  York,  May  4. 

Claim. — <<  What  I  claim  as  my  invention,  and  a  useful  improvement 
in  said  machine,  is  the  shape,  position,  and  arrangement,  and  relative 
situation  of  said  floats,  so  attached  to  said  arm  as  aforesaid,  and  as 
proposed  to  be  used  in  connexion  with  the  rest  of  said  machine;  by 
which,  when  it  is  in  operation,  a  gyratory  motion  of  the  fluid  to  be 
acted  on  inside  the  churn,  is  prevented,  it  being  thrown  inwardly  to- 
wards the  said  lower  shaft,  by  the  first  mentioned  float,  and,  by  the 
second,  back  towards  the  sides  of  the  churn,  and  the  volume  passed 
between  those  two  constantly  divided  in  the  middle, and  thrown  each 
way,  by  the  obtuse  angle  of  the  float  thirdly  above  mentioned,  and 
every  part  of  the  fluid  rapidly  stirred,  and  exposed  to  the  action  of  the 
air,  admitted  through  the  aperture  in  the  lids  around  the  lower  shafi« 
and  the  process  of  making  butter  from  cream  facilitated  and  shortened, 
while  none  of  it  is  thrown  out  at  the  top  by  the  revolving  of  said 
floats." 


4.  For  an  Improvement  in  the  Lard  Lamp;  B.  K.  Maltby,  of  Roots- 
town,  &  Jesse  Neal,  of  Middlebury,  Ohio,  May  4. 
Claim. — <<  What  we  claim  as  our  invention,  and  desire  to  secure  by 
letters  patent,  is  the  construction  and  use  of  a  wick  tube,  closed  at  the 
bottom,  and  perforated  with  numerous  openings  through  its  sides,  to 
admit  the  lard  to  the  wick,  and,  at  the  same  time,  prevent  the  wick 
from  being  displaced  or  crowded  up  from  below,  in  combination  with 
the  above  described  lamp,  for  forcing  up  the  lard,  or  any  other  acting 
on  similar  principles." 


5.  For  a  Machine  for  Cross  Napping  Cloth  ;  John  Taylor  &  John 

Smith,  New  Lebanon,  New  York,  May  4. 

The  cloth  passes  under  two  rollers,  and  between  these  a  cylinder, 
covered  with  cards,  operates,  to  raise  the  nap  across  the  cloth. 

The  claim  is  limited  to  the  cross  napper,  in  combination  with  the 
two  rollers  for  cross  napping. 


6.  For  an  Improvement  in  the  Horizontal  Percussionf  and  Reac* 
tion  Water  Wheel;  Saml.  Diehl,  Manallen,  Pennsylvania,  May  4. 
Without  a  drawing,  we  could  not  give  a  clear  description  of  the 

improvements  claimed. 
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7.  For  an  Improvement  in  (he   Cooking  Stove;  Ansou  Atwood, 

Troy,  New  York,  May  4. 

Claim. — "  What  I  claim  as  new,  and  desire  to  secure  by  letters 
patent,  is  the  particular  manner  in  which  I  have  arranged  and  com* 
bined  the  flue  spaces,  so  that  the  draught  from  the  fire  shall  first  pass 
around  three  sides  of  the  posterior  part  of  the  oven,  and  then  around 
three  sides  of  the  anterior  part,  as  herein  set  forth.  I  also  claim  the 
manner  of  supplying  heated  air  to  an  oven,  by  admitting  air  from  the 
room,  through  an  opening  in  the  rear  end  of  the  bottom  plate,  into  the 
aijT  heating  compartment,  and  thence  into  the  oven,  through  an  open- 
ing in  the  fore  end  of  the  bottom  plate  of  the  oven ;  the  respective 
parts  being  arranged  substantially  in  the  manner  set  forth.*' 


8.  For  an  Improvement  in   Cotton  Gins;  F.  J.  James,  Princeton, 

Mississippi,  May  7* 

There  is  a  small  rotary  brush  that  acts  on  the  fibres,  to  clean  them 
before  they  reach  the  usual  stripping  brush,  and,  below,  there  is  a  sta- 
tionary brush  for  the  final  stripping  of  the  fibres,  and  a  plate,  with 
slats,  through  which  the  saws  pass,  to  prevent  the  action  of  the  cur- 
rents of  air  on  the  fibres  as  they  ^approach  the  stripping  brush. 

Claim.-— "What  I  claim  as  my  invention,  and  which  I  desire  to 
secure  by  letters  patent,  is  the  employment  of  the  additional  brush, 
and  the  stationary  brush,  in  combination  with  the  saws  of  the  saw  gin, 
in  the  manner  described;  and  also  the  plate,  in  combination  with  the 
brush  and  saws,  as  described,  for  the  purpose  of  cleaning  the  cotton 
of  dust  and  trash,  whilst  undergoing  the  process  of  ginning,  whether 
arranged  in  the  precise  manner  before  described,  or  in  any  other  mode 
substantially  the  same." 


9.  For  an  Improved  Pin  for  Fastening  Shawls^  DiaperSy^c;  Thos. 

Woodward,  Brooklyn,  New  York,  May  7. 

Claim. — "What  I  claim  as  new,  and  desire  to  secure  by  letters 
patent,  is  the  combining  of  a  concavo-convex  shield,  which  is  bent  or 
recurved  at  its  ends,  with  a  pin  that  is  secured  thereto,  by  an  eye  or 
loop,  at  one  end,  and  the  point  of  which  is  to  pass  into,  and  be  retain- 
ed by  the  hollow  in  the  recurved  part  of  the  opposite  end,  in  the  man- 
ner and  for  the  purpose  herein  fully  set  forth." 


10.  For  an  Improvement  in  the  Door  Latch;  Geo.  E.  Sellers,  Cin- 
cinnati, Ohio,  May  7. 

Claim. — "  What  I  claim  as  new,  and  desire  to  secure  by  letters 
patent,  is  the  manner  in  which  I  have  formed  and  arranged  the  weight, 
and  combined  it  with  the  other  parts,  by  means  of  which  the  bolt  is 
forced  out,  as  set  forth:  that  is  to  say,  a  weight,  the  operation  of  which 
is  the  same  in  either  of  the  two  directions,  in  which  the  latch  may  be 
affixed  to  the  door." 
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11.  For  an  Improvement  in  the  Press  for  Pressing  Cotton;  Samuel 

Fry,  New  York,  May  7. 

Claim. — *^  What  1  claim  as  my  invention,  and  desire  to  secure  by 
letters  patent,  is  the  use  of  the  chain  and  fusee,  in  connexion  with  the 
jointed  levers,  in  the  manner  above  described,  or  by  any  combination 
of  those  parts  essentially  the  same,  by  which  a  continuous  motion  is 
given  to  the  platen,  with  such  increase  of  power  as  may  be  required." 


12.  For  an  Improvementinthe  Construction  of  Iron  Vessels;  James 
Kerr,  Wm.  Grant,  &  John  Potter,  Pittsburg,  Pennsylvania,  May  7. 
Claim. — "What  we  claim  as  our  invention,  and  desire  to  secure  by 
jitters  patent,  is  the  lining  iron  vessels  used  in  navigation,  between 
the  ribs,  with  metal,  so  as  to  form  water  tight  chambers  all  around  the 
sides,  in  the  manner  and  for  the  purpose  above  described." 


13.  For  an  Improvement  in  the  Sleigh;  T.  R.  Timby,  Auburn, New 

York,  May  7. 

Claim. — "  What  I  claim  as  my  invention,  and  which  I  desire  to  se- 
cure by  letters  patent,  is  placing  the  box  or  body  on  an  axle  or  balance 
rod,  in  combination  with  one  or  more  springs,  arranged  under  the 
body,  in  the  above  described  manner,  or  in  any  other  substantially  the 
same." 


14.  For  Improvements  in  the  Machine  for  Ctitting  Shingles;  D.  M. 

Cummings,  East  Lebanon,  New  Hampshire,  May  7. 

Claim. — "What  1  claim  as  constituting  my  invention,  and  desire  to 
secure  by  letters  patent,  is  the  particular  manner  in  which  I  have 
combined  and  arranged  the  respective  parts  of  my  machine,  as  above 
described:  that  is  to  say,  I  claim  the  combining  of  the  stationary  hori- 
zontal table,  having  eight  openings  or  boxes,  more  or  less,  with  the 
revolving  table,  furnished  with  two  knives,  so  located,  as  that  only 
one  shall  be  in  action  at  any  one  time,  and  on  such  angles  as 
will  enable  them  to  commence  and  cut  the  thin  end  of  each  shingle, 
of  the  above  dimension,  off,  before  the  cutter  begins  on  the  thick  end, 
and  with  the  system  of  weighted  levers,  for  holding  the  blocks  in  their 
places;  the  whole  being  formed  and  operating  substantially  as  herein, 
set  forth." 


15.  For  an  Improvement  in  Saw  Mills;  Saml. Darling, 2nd,  Groton, 

Vermont,  May  7. 

Claim. — "What  I  claim  as  my  invention,  and  desire  to  secure  by 
letters  patent,  is,  first,  the  arranging  of  the  respective  friction  rollers, 
in  the  boxes  or  recesses  within  which  they  are  contained,  in  such  man- 
ner as  that  they  shall,  at  every  descent,  be  acted  on  by  springs  and 
cushions  in  the  lower  part  of  said  recesses,  in  the  manner,  and  for  the 
purpose  set  forth.  1  claim,  also,  the  manner  of  arranging  and 
combining  the  vertical  timbers,  which  I  have  denominated  false 
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cheeks,  so  that  they  may  rock  or  vibrate  to  the  required  extent;  and 
so  that  they,  with  the  friction  rollers,  shall  be  kept  up  to  their  bearings, 
by  means  of  springs  and  wedges,  operating  substantially  in  the  man- 
ner herein  described.  1  claim,  likewise,  the  manner  in  which  I  have 
combined  twelve,  or  more,  friction  rollers,  with  a  saw  frame  and  fen- 
der posts,  through  the  intermedium  of  false  cheeks,  which  have  a 
vibrating  or  rocking  motion,  and  which  are  borne  up  against  the  saw 
frame  by  the  action  of  springs;  the  general  arrangement  and  combina- 
tion of  the  respective  parts  of  the  whole  apparatus  being  the  same,  or 
substantially  the  same,  with  that  herein  fully  described  and  made 
known." 


16.  For  an  Improvement  in  the  take-vp  and  let-off  motions  of  Power 
Looms;  B.  W.  &  H.  Hendrick,  Woonsocket  Falls,  Rhode  Island, 
May  12. 

Claim. — <<  What  we  claim  herein  as  new,  and  desire  to  secure  by 
letters  patent,  is  the  manner  in  which  we  have  combined  the  two 
worm  wheels,  with  the  yarn  and  the  cloth  beams,  one  of  said  wheels 
having  a  right  handed,  and  the  other  a  left  banded  thread,  so  as  to 
cause  them,  by  their  counter  action,  to  preserve  the  two  beams  in  their 
required  relative  positions,  without  the  aid  of  a  friction  band,  or  any 
analogous  device.  We  claim,  likewise,  the  manner  in  which  we  have 
arranged  and  combined  the  worm  wheel,  the  shaft,  the  spiral  spring, 
the  clutch  wheels,  and  the  cloth  beam,  so  as  to  admit  of  the  yielding 
of  the  latter,  with  the  varying  tension  of  the  warp.'* 


17.  For  an  Improvement  in  the  Bee  Hive;  Frederick  Wolfersberger, 

Plymouth,  Ohio,  May  12. 

Claim. — ^«<  What  I  claim  as  my  invention,  and  desire  to  secure  by 
letters  patent,  is  the  combination  of  the  slides  with  the  small  drawers, 
perforated  at  the  top,  with  holes  corresponding  to  the  plug  holes;  said 
slides  being  used  in  connexion  with  said  drawers  and  plug  holes,  for 
the  purpose  of  smoking  and  driving  the  bees  from  the  boxes,  to  secure 
honey,  without  injuring  the  bees;ushig  for  that  purpose,  any  metallic, 
or  other  substance,  which  will  produce  the  intended  efiect" 


18.  For  an  Improved  Mode  of  Multiplying  and  Equalizing  Swarms 
of  Bees;  James  Jones,  Galway,  New  York,  May  12. 
The  patentee  says, — "The  nature  of  my  invention  consists  in  the 
construction  of  a  bee  hive  of  two  equal  and  distinct  parts,  which,  when 
joined  together,  form  one  complete,  enabling  the  apiarian  to  form  two 
hives,  of  one  full  and  one  empty  hive,  by  taking  apart  the  two 
halves,  and  adapting  to  each  other  a  full,  and  an  empty  half;  thus 
forming  of  one  swarm,  two  swarms  of  bees,  which  will  continue  their 
labors  in  each,  as  well  as  swarms  produced  by  the  natural  process  of 
swarming ;  and  which  may  be  continued  through  the  swarming  sea- 
son, as  often  as  they  are  full." 
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Claim. — <<  What  I  claim  as  my  invention  and  improvement,  and 
desire  to  secure  by  letters  patent^  is  the  adapting  together  two  halves 
of  a  hive,  constructed  according  to  the  above  specification,  or  in  any 
similar  convenient  form,  so  that  the  same  may  be  taken  apart,  and 
adapted  to,  and  connected  with,  an  empty  half  of  a  hive,  for  the  pur- 
pose of  separating  one  swarm  of  bees,  and  their  honey  or  products, 
into  two,  to  prevent  the  trouble  and  risk  of  their  swarming,  and  the 
injury  or  loss  of  the  bees/' 


19.  For  a.  Machine /or  Making  Bricks;  Antoine  Carbonel,  Phila- 
delphia, Pennsylvania,  May  12. 

The  claim  refers  to,  and  is  dependent  on,  the  drawings,  and  we 
therefore  omit  it ;  but  it  is  limited  to  the  combination  of  the  eccentrics, 
and  pistons  with  the  toggle  joints,  by  means  of  which  the  brick  is 
pressed  at  the  same  time  from  opposite  sides,  and  then  discharged. 


20.  For  an  Improvement  in  the  Mode  of  Altering  the  Set  of  Iron 
Ploughs;  Nathan  Hull,De  Ealb,  Mississippi,  May  12. 
Claim. — »<What  I  claim  as  my  invention,  and  desire  to  secure  by 

letters  patent,  is  the  application  of  this  braced  frame  to  the  use  and 

purpose  of  altering  the  mode  of  setting  iron  ploughs,  to  and  from  land. 

The  remaining  portions  I  hereby  disclaim.^' 


21.  For  a  Door  Lock^  called  the  Quadrant  Bolt  Combined  Lock 
and  Latch;  G.  E.  Sellers,  assigned  to  Miles  Greenwood,  Cincin- 
nati, Ohio,  May  12. 

Claim. — ^*^  I  do  not  claim  to  be  the  first  to  have  substituted  a  gravi- 
tating weight  for  the  springs,  usually  employed  for  forcing  the  latch 
bolt  forward,  this  being  a  device  well  known ;  but  what  I  do  claim, 
as  constituting  my  invention,  is  the  particular  manner  in  which  I  have 
arranged  and  combined  the  quadrant  bolt,  the  tumbler,  and  the  turn- 
buckle  or  cam,  so  as,  by  said  arrangement  and  combination,  to  cause 
the  quadrant  bolt  to  be  acted  upon  by  the  key,  by  the  turn-buckle, 
and  the  tumbler,  substantially  as  herein  set  forth  and  made  known.'' 


BIBLIOGRAPHICAL  NOTICES. 


Hunt^s  Merchants*  Magazine,  and  Commercial  Review.  Freeman 
Hunt,  Editor  and  Proprietor.  Published  monthly,  at  142  Fulton 
Street,  New  York. 

This  well-conducted  journal,  published  in  the  great  commercial  em- 
porium of  the  Union,  and  specially  devoted  to  subjects  connected  with 
Commerce,  Manufactures,  and  Political  Economy,  must  be  a  welcome 
monthly  visiter  to  the  counting  bouse  of  the  man  of  business.    But 
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not  only  to  the  merchant  and  manufacturer  is  it  valuable  and  instruc- 
tive ;  for  such  is  the  varied  nature  of  its  contents,  and  so  expansive 
the  scope  of  its  design,  that  the  engineer,  the  artisan,  the  agriculturist, 
the  statesman,  the  political  economist,  and  the  general  reader,  will 
find  in  its  pages  much  that  relates  to  the  productions,  manufactures, 
resources,  improvements,  revenue,  and  general  statistics  of  our  coun- 
try, tending  to  illustrate  the  general  progress,  and  specific  details  of 
our  business  operations,  and  industrial  pursuits. 

We  regard  every  publication  which  tends  to  develop,  encourage, 
and  give  a  proper  direction  to  the  productive  industry  of  our  country, 
whether  commercial,  manufacturing,  or  agricultural,  as  a  public  bene- 
fit; and  journals  of  this  kind,  when  conducted  with  ability  and  im- 
partiality— ^not  to  subserve  local  or  individual  interests,  but  for  the 
purpose  of  disseminating  authentic  facts,  and  reliable  information  for 
the  common  good, — ^are  worthy  of  substantial  encouragement  In 
our  widely  spread,  and  industrious  community,  though  each  indi- 
vidual may,  in  his  particular  sphere  of  business,  conduct  his  concerns 
with  commendable  diligence,  and  to  his  own  particular  advantage; 
yet  how  greatly  is  enterprise  stimulated,,  industry  strengthened,  and 
the  common  welfare  promoted,  by  the  general  diffusion  of  correct  in- 
formation, concerning  the  various  changes,  modifications,  and  improve- 
ments which  are  constantly  taking  place  in  our  business  relations; — 
and  how  interesting  are  statements  concerning  the  operations  in  par- 
ticular branches,  or  the  aggregate  amount  of  business,  trade,  product, 
or  labor,  for  particular  places,  or  for  stated  periods. 

The  matter  contained  in  each  number  of  this  Magazine,  is  arranged 
under  the  following  appropriate  general  heads :  1.  Original  and  Se- 
lected Articles  upon  subjects  connected  with  Commerce,  Manufactures, 
Internal  Improvements,  and  other  general  topics.  2.  Mercantile  Law 
Cases.  3.  Commercial  Chronicle  and  Review.  4,  Mercantile  Mis- 
cellanies. 5.  Commercial  Regulations  in  this  and  foreign  countries. 
6.  Nautical  Intelligence.  7.  Railroad,  Canal,  and  Steamboat  Statis- 
tics. 8.  Commercial  Statistics.  9.  Journal  of  Mining  and  Manufac* 
tares.  10.  Journal  of  Banking,  Currency,  and  Finance.  1 1.  Notices 
of  New  Publications. 

Many  of  the  original  articles  are  well  written,  and  display  a  tho- 
rough acquaintance  with  the  subject  discussed.  We  are  gratified  to 
observe,  in  the  number  for  June,  an  able  paper  by  our  fellow-citizen, 
Col.  C.  G.  Childs,on  the  Iron  Trade  of  Europe  and  the  United  Slates, 
with  special  reference  to  the  Iron  Trade  of  Pennsylvania.  Such  arti- 
cles as  this,  and  a  number  of  others,  which  have  appeared  in  the  pages 
of  the  Merchants'  Magazine,  are  not  only  creditable  to  the  ability  and 
research  of  the  writers,  but  have  a  direct  tendency  to  promote  the  best 
interests  of  our  country,  by  imparting  a  just  view  of  the  extent  and 
importance  of  our  resources,  and  a  knowledge  of  the  proper  means  for 
making  them  available  for  our  advantage. 

The  pages  of  this  magazine  present  a  body  of  statistical  informa- 
tion, which  is  invaluable  for  purposes  of  reference  and  comparison. 
It  is  to  be  regretted,  that,  among  a  people  so  energetic,  enterprising, 
and  productive,  as  those  of  the  United  States,  more  attention  has  not 
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been  given  to  collecting  and  preserving  accurate  statistical  accounts 
of  our  business  transactions,  and  industrial  operations,  as  connected 
with  commerce,  arts,  manufactures,  and  agriculture.  Our  decennial 
census,  if  correctly  taken,  would  'supply,  at  rather  remote  periods, 
much  useful  information  in  this  respect;  but  experience  has  shown 
that,  as  heretofore  managed,  the  returns  are,  too  generally,  such,  that 
little  reliance  can  be  placed  upon  their  accuracy.  Until  more  care 
shall  be  exercised  in  the  taking  of  this  census,or  the  business  confided 
to  more  careful  and  competent  agents,  than' some  who  have  been  em- 
ployed for  that  purpose,  we  shall  in  vain  look  to  this  source,  for  relia- 
ble statistical  knowledge  concerning  our  country. 

In  our  great  commercial  cities,  where  the  population  is  dense,  and 
business  concentrated,  peculiar  facilities  exist  for  obtaining  a  complete 
account  of  the  number  of  inhabitants,  buildings,  improvements,  trade, 
products  of  labor,  amount  of  business,  valuation,  &c.,  &c.  Boston, 
with  her  characteristic  enterprise,  has  already  taken  the  lead  in  this 
matter,  as  in  some  others  of  a  commendable  nature.  The  census  of 
that  city,  taken  under  the  authority  of  its  Council,  in  1845,  and  pub- 
lished in  a  volume  of  nearly  300  pages,  embraces  a  most  valuable  ac- 
count of  the  population,  progressive  wealth,  commerce,  manufactures, 
valuation,  finances,  public  institutions,  buildings,  &c.,  with  statistics 
of  the  different  classes  of  population,  their  domestic  condilion,  educa- 
tion, health,  pauperism,  crime,  and  various  other  subjects  of  interest, 
relating  to  the  history  and  condition  of  the  community  of  Boston,  and 
their  means  of  progress  and  prosperity. 

A  movement  has  also  been  made  towards  a  similar  undertaking,  in 
the  City  Councils  of  Philadelphia,  and  this  laudable  project,  we  be- 
lieve, is  only  delayed,  with  a  view  of  obtaining  the  co-operation  of 
the  adjoining  corporate  districts,  which,  although  not  included  within 
the  city  proper^  yet-constitute  about  two-thirds  of  what  is  popularly 
known  as  Philadelphia.  A  complete  statistical  census  of  the  city  and 
districts,  which,  in  fact,  all  belong  to  the  same  great  municipality,  is^ 
at  this  time,  very  desirable,  as  a  means  of  properly  knowing  and  esti- 
mating the  vast  manufacturing,  artistic,  comniercial, and  other  produc- 
tive resources  of  Philadelphia;  but,  to  be  complete, or,  indeed,  in  any 
considerable  degree  satisfactory  or  useful,  it  must  include  both  city 
and  districts.  By  the  adoption  of  a  properly  matured  plan,  and  the 
employment  of  a  few  active  and  competent  persons  to  collect  the  re- 
quisite information,  a  complete  statistical  census  of  Philadelphia  might 
be  taken,  at  an  expense  so  small  as  to  appear  trifling,  when  compared 
with  the  benefits  which  would  result  from  a  successful  completion  of  the 
undertaking.  We  earnestly  hope  that  this  subject  will  be  favorably 
considered  by  the  corporate  authorities  of  the  city  and  districts,  and 
that,  by  carrying  the  design  into  effect,  a  fund  of  valuable  knowledge 
will  be  acquired,  concerning  the  present  condition  of  Philadelphia, 
her  productive  industry,  progressive  wealth,  and  elements  of  future 
prosperity,  which  will  prove  advantageous  to  her  interests,  both  at 
home  and  abroad.  T. 
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De  Bow^s  Commercial  Review^  the  South  and  West;  a  Monthly 
Journal  of  Trade,  CommercCy  Commercial  Polity,  .Agriculture, 
Manufactures,  internal  Improvements,  and  General  Literature. 
New  Orleans.    J.  fi.  De  Bow,  Editor  and  Proprietor. 

The  rapidly  increasing  spirit  of  enterprise  and  improvement,  now 
so  vigorously  manifest  in  the  Southern  and  Western  States,  is  ably 
seconded  and  supported  by  this  valuable  Journal,  which,  itself,  bears 
marks,  since  its  first  establishment,  in  1846,  of  great  improvement, 
both  in  matter  and  mechanical  execution.  From  its  present  appear- 
ance, we  should  judge  that  the  enterprising  publisher  has  not  been 
mistaken,  in  supposing  that  <<the  wants  of  the  South  demanded  such 
a  Journal," — and  that  the  people  of  the  wide  and  fertile  region,  to 
whose  interests  it  is  mainly  devoted,  are  disposed  to  encourage  a  pub- 
lication, calculated  to  develop  the  inexhaustible  resources,  exhibit  the 
statistics,  advocate  the  policy,  and  promote  the  prosperity  of  that  im- 
portant section  of  the  Union. 

Among  the  interesting  and  instructive  articles,  which  we  have  par- 
ticularly noticed  in  several  numbers  of  this  Journal,  may  be  mentioned, 
several  on  the  Culture  and  Manufacture  of  Sugar  in  Louisiana ;  on 
Southern  and  Western  Agriculture ;  Notes  on  the  Geology  of  Ala- 
bama and  the  Mississippi  Valley ;  on  the  Climate  and  Diseases  of  the 
South;  on  Domestic  Manufactures  in  the  South  and  West;  on  Cotton 
and  Cotton  Planters;  Sketches  of  the  Ouachita  and  Plaquemines  re- 
gions; on  the  Progress  of  American  Commerce;  on  the  Mississippi, 
its  Sources,  Mouth,  and  Valley ;  on  Mexico,  and  the  Trade  with  that 
country ;  as  well  as  many  others,  replete  with  valuable  information. 
The  subjects  of  American  and  Foreign  Commerce,  Agriculture,  Sta- 
tistics of  Cities,  Internal  Improvements,  Manufactures,  and  matters 
generally,  relating  to  Trade  and  Commerce,  receive  a  due  share  of  at- 
tention. 

We  regard  the  Commercial  Review  as  a  valuable  and  important 
auxiliary  to  those  publications,  which  have  for  their  object,  the  pro- 
motion of  the  business  interests  of  our  common  country;  and  particu- 
larly so,  as  it  is  mainly  devoted  to  a  region,  the  growing  importance 
of  whose  trade  and  productions,  renders  information  concerning  its 
progress  and  statistics,  more  interesting  and  desirable  from  year  to 
year.  T. 
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Use  of  Anthracite  Coal  in  Locomotives. 

At  the  monthly  meeting  of  the  Franklin  Institute,  held  June  l7th, 
1847,  the  following  remarks  on  the  use  of  Anthracite  in  Locomotives, 
were  made  by  Professor  W.  R.  Johnson. 

Since  the  attainment  of  so  complete  a  success,  in  using  anthracite 
under  the  boilers  of  stationary  engines,  and  on  board  of  all  our  prin^ 
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cipal  riv^er  and  sound  steam  vessels,  on  the  Atlantic  coast,  it  has  be- 
come a  subject  of  much  inquiry,  to  determine  why  so  little  success  has 
attended  the  efforts  to  introduce  it  into  general  use  upon  railroads. 
Various  trials,  on  the  Columbia  Road,  and  others  on  the  Reading 
Road,  have,  it  is  understood,  been  attended  with  so  little  promise  of 
advantage,  as  to  cause,  at  present,  the  abandonment  of  that  fuel,  and 
an  adherence  to  wood,  as  the  only  available  material.  The  cost  of 
wood,  alone,  to  the  Reading  Railroad,  during  the  last  year,  is  put 
down,  in  the  late  annual  report,  at  10202,061,  and^  as  the  total  quantity 
of  coal  brought  to  market,  over  the  road,  was  1,188,258  gross  tons, 
we  have,  after  deducting  the  wood  required  for  p&ssenger  and  freight 
trains,  an  expense  of  21191,569,  for  the  wood  required  to  haul  that 
quantity  of  coal  94  miles,and  to  take  back  the  empty  cars.  It  is  true, 
that  the  whole  of  this  coal  did  not  reach  tide- water,  but  the  computa- 
tion is  based  upon  the  fact,  stated  in  the  report  of  the  Company,  that 
the  cost  of  wood,  "per  round  trip  of  188  miles,''  to  haul  360  tons  of 
coal,  the  above  distance,  and  <<  back  with  empty  cars,"  was  14-92 
cords,  costing  jl58*04.  It  is  estimated,  by  the  President  of  the  Rail- 
road Company,  that  the  introduction  of  anthracite,  instead  of  wood, 
would  save  the  company  |I125,000  per  annum.  Should  it  save  half 
this  sura,  it  is  evident  that  great  outlays,  to  effect  the  purpose,  would 
be  warranted,  and,  consequently,  the  efforts  heretofore  made  would 
be  fully  justified.  Mr.  Nichols,  the  engineer,  and  general  superin- 
tendent of  the  Reading  Road,  has  been,  for  some  time,  engaged  in  aa 
effort  to  accomplish  this  object,  by  placing  the  engine  and  boiler  on 
separate  carriages,  with  a  view  to  an  enlargement  of  the  fire  surface 
of  the  latter.  Mr.  N.  has,  in  fact,  used  an  ordinary  locomotive,  to 
which  he  has  attached,  on  a  separate  truck,  a  boiler,  16  feet  long,  and 
4i  feet  wide,  with  a  semi-cylindrical  arch  running  the  whole  length. 
This  is  connected,  by  jointed  pipes,  with  the  engine.  The  blast  is 
created  by  a  fan,  driven  by  a  small  engine.  The  escape  steam  is 
thrown  into  what  was  the  original  boiler  of  the  locomotive  engine, 
which  is  still  retained,  for  the  double  purpose  of  serving  as  a  condew 
sevy  and  of  making  weight  on  the  driving  wheels.  If  this  plan  of  con- 
densation shall  be  found  available,  much  time  will  be  saved  which  is 
now  consumed  at  water  stations,  as  a  large  portion  of  the  water  will 
be  constantly  circulating. 

So  important  to  the  Reading  Railroad,  has  this  item  of  expenditure 
oifuel  become,  that,  during  the  past  year,  efforts  have  been  made  by 
the  company  to  manufs^cture  an  artificial  fuel,  with  a  basis  of  anthra- 
cite, as  a  substitute  for  wood.  In  this,  they  are  understood  to  have  so 
far  succeeded,  as  to  have  made  some  trips  with  it  But  still  the  desi- 
deratum is  the  use  of  anthracite  alone. 

Having  several  times,  within  seven  or  eight  years,  witnessed  the 
exclusive  use  of  anthracite,  in  all  the  locomotives  on  the  Beaver  Mea- 
dow, and  Hazleton  Railroad.s,  making  round  trips  of  thirty  or  forty 
miles,  I  have  felt  much  interest  in  tracing  the  causes  of  ill  success 
elsewhere. 

From  all  the  inquiries  which  I  have  been  able  to  make,  the  foUow- 
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ing  appear  to  be  regarded  as  the  chief  impediments  to  the  u«:e  of  an- 
thracite in  locomotives. 

1.  The  want  of  rapid  ignition,  and  free,  lively  conibnstion. 

2.  The  intense,  concentrated,  local  heat,  which  is  said  to  destroy 
the  grate  bars,  to  attack  the  rivets  and  laps  of  the  fire  box,  and  even  to 
cause  blisters  to  rise  in  the  plates  of  which  it  is  composed ;  and,  finally, 
to  fuse  the  ashes  into  a  troublesome  clinker. 

3.  The  sharp,  angular  particles  of  coal,  projected  by  the  violent, 
fitful  blast  of  the  escape-steam,  obliquely  into  the  ends  of  copper  tubes, 
cuts  them  away  within  a  few  inches  of  the  fire  end.  In  the  upper 
range  of  tubes,  it  is  the  upper  side  which  is  chiefly  attacked,  and,  as 
might  be  anticipated,  in  the  lower  ranges,  the  lower  sides  are  most 
worn  away.  The  effect  of  this  cutting  is  usually  limited  to  four  or 
six  inches  of  the  length  of  the  tubes. 

4.  The  difficulty  of  fitting  in  iron  tubes,  so  as  to  make  perfect  joints, 
and,  at  the  same  time,  avoid  irregularity  in  the  form  of  the  heads,  and 
loosening  one  tube  while  another  is  fastened. 

As  the  first  of  the  above  difficulties,  the  want  of  proper  activity  in 
the  fire,  has  been  completely  overcome  in  our  steamboats,  by  the  use 
of  a  steady  fan  blast,  it  seems  that  an  equivalent  blast  in  the  locomo- 
tive ought  to  produce  the  same  effect.  The  irregular,  fitful  current, 
generated  by  the  waste  steam,  is  not  in  all  respects  an  equivalent  to 
the  blast  of  a  fan,  but  when  that  blast  is  equalized,  by  projecting  the 
escape  steam,  first  into  a  receptacle  of  considerable  magnitude,  and 
then  through  a  number  of  small  pipes,  equally  distributed  over  the 
area  of  the  chimney,  the  blast  is  so  nearly  equable,  as  to  answer  com- 
pletely the  purpose  of  sustaining  the  fire  in  brisk  and  uniform  activity. 
This  method  of  disposing  of  the  escaping  steam,  originally  invented 
by  Mr.  Gurney,  and  applied  in  common  road  engines,  to  prevent  the 
frightening  of  horses,  by  the  sudden,  violent  belching  sound,  was  first 
introduced  here  by  Mr.  Hopkins  Thomas,  now  of  Beaver  Meadow, 
while  a  workman  in  the  employ  of  Messrs.  Eastwick  &  Harrison. 
His  object  was  a  steady  blast,  not  the  mere  avoidance  of  disagreeable 
noise. 

The  steam  box  used  to  equalize  the  draught,  is  cylindrical,  12  inches 
in  diameter,  and  11  inches  deep;  two  tubes,  each  three  inches  in 
diameter,  flanched  at  the  opposite  ends  to  the  steam  chests  of  the  two 
cylinders  of  the  locomotive,  support  the  box  in  the  interior  of  the  dust 
chamber,  and  convey  the  escape  steam  to  its  centre.  A  lid,  ground 
to  fit  the  top  of  the  steam  box,  has  18  jet  pipes,  rising  two  or  three 
inches  from  its  upper  surface,  drawn  in  at  the  top  to  a  diameter  of 
half  an  inch.  These  are  placed  just  beneath  the  base  of  the  chimney, 
and  their  purpose  is  to  distribute  the  escaping  steitm  throughout  the 
chimney,  and,  by  limiting,  to  some  extent,  the  rapidity  of  flow,  to 
maintain  within  the  box  a  pressure  approaching  to  uniformity. 

Messrs.  Eastwick  &  Harrison  founded,  on  a  division  of  the  recep- 
tacle into  two  parts,  a  patent,  which  they  applied  in  some  engines 
built  by  themselves.  But  as  this  evidently  tended  to  make  the  action 
of  the  steam  upon  the  air  of  the  chimney,  in  a  degree  partial  and  fit- 
ful again,  the  Beaver  Meadow  and  Hazieton  Companies  discarded 


Digitized  by  LjOOQ IC 


Use  o/Jlnihraciie  Coal  in  Locomotives,  113 

this  modification  of  Gurney's  plan,  and  ia  all  their  engines,  which 
have  constantly  used  anthracite  for  the  last  eight  or  nine  years,  the 
draught  is  ample,  the  combustion  regular,  and  the  evaporation  vigor* 
ous  and  well  sustained.  The  fire  is,  of  course,  kindled  with  wood, 
and  when  this  is  well  ignited,  anthracite  is  added  by  little  at  a  time, 
usually  not  more  than  a  single  shovel  full,  and  in  lumps,  commonly 
not  above  six  inches  in  diameter.  If  larger  than  this,  they  would  re- 
main too  long  in  mass,  dark  and  ineflfectual;  if  small  egg  or  nut  coal 
alone  were  used,  it  would,  it  is  alleged,  by  the  jarring  of  the  locomotive, 
spread  over  the  whole  fire  at  once,  and  check  the  evaporation.  While 
under  way,  the  bed  of  coal  upon  the  grate  is  kept  at  a  thickness  of 
five,  or  at  most,  six  inches.  When  fresh  coal  is  added,  care  is  taken, 
that  a  sdngle  shovel  full  only  is  put  on  at  once,  and  that  this  is  thrown 
on  the  part  which  appears  thinnest.  Much  experience  in  watching  the 
indications  of  a  manometre,  while  generating  steam  by  anthracite, 
enables  me  fully  to  appreciate  the  importance  of  these  practical  pre- 
cautions. In  some  of  the  attempts  to  use  anthracite  on  the  Reading 
Railroad,  a  bed  of  18  inches  thick  is  said  to  have  been  allowed  to  ac- 
cumulate on  the  grate.  In  such  cases,  the  whole  engine  is  said  to 
have  become  excessively  overheated,  and  a  flame  to  have  passed  out 
at  the  chimney.  This  is  easily  understood,  when  we  consider  that, 
in  passing  through  so  thick  a  mass  of  hot  coal,  the  carbonic  acid  at  first 
formed,  {CO^)  by  taking  up  a  second  proportional  of  carbon,  becomes 
CO  +  CO,  or  two  proportionals  of  carbonic  oxide.  The  atmospheric 
air  to  ignite  this  compound,  gains  admittance  partly  through  the 
chinks  of  the  fire  door,  and  the  dust  box  door,  and  is  partly  found  near 
the  chimney  top,  where  the  intermitting  blast  through  a  single  jet  pipe, 
keeps  the  chimney  alternately  receiving  and  emitting  air. 

The  second  evil,  that  resulting  from  the  highly  concentrated  heat, 
has  been  found  much  more  serious  than  the  preceding.  Grate  bars 
were  burned  out  in  a  few  weeks.  Capt.  A.  H.  Vancleve,  who  had 
charge  of  the  Beaver  Meadow  Road,  states  that,  at  one  period,  wrought 
iron  bars  were  substituted  for  cast,  but  that  it  required  two  smiths' 
fires  to  be  in  constant  employ,  to  make  grate  bars  for  four  locomotive 
engines.  The  secret  of  preventing  this  occurrence,  was  stated  by  a 
gentleman  at  Hazleton,  to  have  been  discovered  by  accident.  A  boul- 
der, which  had  rolled  from  a  slope  upon  the  track  of  the  railroad,  tore 
ofi*  the  ash  box  of  the  first  engine  which  passed.  As  the  damage  did 
not  interfere  with  the  running  of  the  engine,  and  as  it  was  not  conve* 
uient,  for  some  days,  to  return  to  the  machine  shop,  it  was  permitted 
to  continue  its  trips  for  some  days,  withput  an  ash  box.  The  over- 
beating  and  wasting  of  grate  bars  were  so  manifestly  obviated  during 
the  time,  as  to  attract  immediate  attention.  Ash  boxes  were  succes- 
sively removed  from  other  engines,  and,  from  the  adoption  of  this 
alteration  to  the  present  time,  the  destruction  of  grate  bars  has  ceased 
to  be  a  source  of  serious  inconvenience.  A  set  in  the  locomotive 
Franklin,  were  put  in  in  June,  1846,  and  were  in  use,  and  in  good 
order,  at  the  end  of  May,  1847. 

It  might  be  supposed  that  the  wooden  superstructure  of  the  road, 
and  particularly  that  of  bridges,  would  be  endangered  by  the  constant 

10* 
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falling  of  sparks.  In  the  main,  it  may  be  said,  that  this  evil  at  length 
cures  itself,  for  both  road  and  bridges,  except  the  rails,  become  covered 
with  a  stratum  of  cinder,  and  fine  particles  of  coal,  which  effectuaUy 
defends  all  beneath  from  danger  of  igniting  by  particles  of  hot  matter 
from  the  grate.  Unlike  particles  of  ignited  charcoal,  these  are,  from 
their  very  weight,  not  liable  to  be  easily  raised  and  blown  about,  by 
the  currents  of  air  o-eatcd  by  the  cars,  which  pass  over  them  after  they 
reach,  the  road.  Hence  the  only  precaution  which  has  been  found 
necessary,  is  to  place  two  sheets  of  iron,  one  on  each  side  of  the  bottom 
of  the  fire  box,  extending  downwards  about  nine  inches,  and  sloping 
inwards,  to  confine  the  falling  cinders  to  the  central  part  of  the  track. 
At  first  a  watch  was  established  at  the  bridges,  but  when  the  roadway 
became  covered  with  cinder,  there  was  found  to  be  very  little  danger 
from  this  source.  The  Hazleton  and  iSeaver  Meadow  Roads  have 
wooden  rails,  laid  with  flat  iron  bars ;  where  edge  or  T  rails  are  used, 
the  danger  would  be  manifestly  less  than  in  the  case  of  these  roads, 
which  have  so  long  used  anthracite  without  detriment. 

The  concentrated  heat  of  anthracite  fires,  generally  aflects  injuri- 
ously only  the  laps  and  rivets  of  the  fire  box,  unless  the  iron  of  that 
part  of  the  boiler  be  of  inferior  quality.  Hence  the  importance  of 
selecting  the  very  best  of  iron  for  the  fire  box,  and  the  probable  utility, 
as  suggested  by  Capt.  Vancleve,  of  subjecting  it  to  a  high  temperature 
before  using  any  plate  for  this  purpose,  in  order  to  detect  blisters  or 
imperfect  weldings,  if  such  exist  in  the  interior.  The  number  of  pieces 
used  in  the  lower  part  of  a  fire  box,  ought  to  be  the  least  pojssible, 
and  the  horizontal  laps  ought  not  to  have  their  edges  presented  down- 
wards to  the  action  of  the  rising  flame.  I  see  no  practical  difficulty 
in  the  way  of  rolling  sheets  18  inches  wide,  long  enough  to  form  the 
entire  circuit  of  the  lower  part  of  a  fire  box.  Above  that  height  there 
would  be  no  danger  from  this  peculiar  action  of  the  fire.  Nor  do  I 
know  of  any  serious  objection  to  welding  together  the  ends  of  such  a 
sheet,  especially  if  made  three-eighths  of  an  inch,  or  more,  in  thick- 
ness, and  thus  forming  a  band  in  which  not  a  single  joint  or  rivet 
should  come  in  contact  with  the  fire.  All  other  parts  of  the  boiler 
would  still  be  made  in  the  ordinary  manner. 

The  locomotive  Lehigh  commenced  running  on  the  Hazleton  Road 
in  1898.  In  1844  it  was  found  necessary  to  renew  a  space  of  about 
18  inches,  in  the  lower  part  of  the  fire  box,  and  this  is  the  only  repair 
which  that  part  has  undergone  since  the  engine  was  put  upon  the 
road.  I  examined  it  in  the  latter  part  of  May,  1847,  and  found  the 
iron,  to  all  appearance,  sound  and  good,  with  no  leaks  at  the  rivets, 
or  elsewhere.  Three  or  four  of  the  upper  rows  of  tubes  in  this  engine, 
have  been  in  use  since  1839,  and  the  rest  were  renewed  about  two 
years  ago. 

To  avoid  the  conversion  of  ashes  into  clinker,  those  anthracites 
should  be  selected,  which  are  free  from  slaty  plies,  and  which  contain 
the  least  of  sulphuret  of  iron,  or  other  fusible  impurities.  Should  any 
inconvenience  be  found  from  clinker  on  a  prolonged  trip,  it  could 
easily  be  removed  at  a  watering  station,  by  means  of  a  forked  fire 
hook,  adapted  to  that  peculiar  service.    A  small  supply  of  wood  may 
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be  carried,  for  re-kindling,  in  case  of  nnusual  delays.  But  the  ex- 
perienced fireman  will  always  be  careful  to  clearcoal  and  clinker  from 
his  grate,  before  he  attempts  a  renewal  with  wood.^  Grates  may  be 
hinged,  with  a  view  to  the  prompt  discharge  of  their  contents,  and, 
with  that  facility,  the  re-kindling  with  wood  may.  take  place  even 
without  stopping  the  engine,  especially  if  advantage  be  taken  of  a 
favorable  grade  of  the  road. 

The  third  point  of  difficulty,  that  resulting  from  the  cutting  away 
of  copper  tubes,  is  fully  obviated  by  the  substitution  of  iron,  with 
the  farther  advantage  of  economy  in  the -first  cost.  But  this  brings 
us  to  the  fourth  and  last  difficulty — that  of  securing  iron  tubes  to  the 
heads  of  the  boiler. 

This  has  been  attempted  in  several  different  ways.  One  consists  in 
cutting  a  screw  at  each  end  of  the  tube,  to  enter  corresponding  threads  . 
cut  in  the  heads  of  the  boiler,  and  then  riveting  over  the  projecting 
edges  of  the  tubes.  That  on  which  Mr.  Bald  w  in  has  founded  a  patent, 
consists  in  brazing  a  short  piece  of  copper  tube  to  each  end  of  the  iron 
one,  and  then  connecting  the  former  with  the  head  of  the  boiler,  in  the 
same  manner  as  he  puts  in  copper  tubes.  But  that  which  seems  the 
most  simple,  and  which  is  quite  effectual,  as  proved  at  Beaver  Mea- 
dow and  Hazleton,  for  a  course  of  years,  is  the  turningoff  of  the  iron 
tubes,  on  the  outside,  at  each  end,  in  the  form  of  the  frustrum  of  a 
cone,  to  the  distance  of  seven-tenths  of  an  inch,  by  which  the  thickness 
of  the  tube  at  the  extremity  is  reduced  about  one-half.  This  conical 
part  receives  a  ring  of  copper,  cylindrical  within,  conical  without,  and 
about  half  an  inch  wide,  i^hich,  after  the  iron  tube  has  been  inserted 
in  its  place,  is  driven  on  to  its  conical  termination,  filling  the  space 
between  it  and  the  edge  of  the  aperture  in  the  head  of  the  boiler. 
This  copper  ring,  by  its  wedging  effect,  tightens  the  iron  tube,  forms 
a  close  joint,  and  allows  the  edge  of  the  iron  tube  to  be  slightly  opened 
out,  and  riveted,  to  form  a  very  perfect  juncture.  The  language 
used  in  describing  the  result  of  this  mode  of  fitting  in  the  tubes,  was, 
that  the  <*joints  never  leaked  a  drop.''  In  rare  instances,  the  welding 
of  a  tube,  (made  by  the  same  process  as* gas  tubes,)  is  found  slightly 
defective,  but  this  does  not  long  put  a  stop  to  the  use  of  the  engine, 
for  a  very  little  labor  suffices  to  tap  a  screw  in  each  end,  and  plug  up 
a  single  defective  tube,  till  a  convenient  opportunity  occurs  for  its  re- 
moval. To  clear  dust  of  anthracite  from  the  tubes,  a  species  of  screw 
auger,  with  a  sharp  edge,  like  that  of  a  chisel,  is  occasionally  em- 
ployed. 

The  quantity  of  anthracite  commonly  used  in  a  round  trip  of  30 
miles,  on  the  Hazleton  Road,  is  from  a  ton  to  a  ton  and  a  half,  hauling 
35  to  40  cars,  and  conveying  from  100  to  120  tons  of  coal.  The  grades 
on  this  road  are  heavy,— 60,  80,  and  140  feet  per  mile, — all  in  the 
direction  of  the  trade.  The  severest  labor  is,  consequently,  encoun- 
tered, in  taking  back  the  empty  trains.  In  two  experiments,  con- 
ducted by  Capt.  Vancleve,  over  the  Beaver  Meadow  Road,  reducing 
its  grades  by  Pambour's  formula,  to  the  condition  of  a  level,  he  found 

*This,  and  the  succeeding  precaution,  are  suggested  by  Capt.  Vancleye. 
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that  the  seven  ton  engine  required  \i  pounds  of  anthracite  per  ton, 
per  mile,of/m^A/  and  cars  hauled,  and  the  13  ton  engine  took  but 
one  pound,  for  the  same  labor.  The  small  engine  was  subject  to  slip- 
ping of  its  wheels,  on  the  high  grades,  which,  of  course,  impaired  the 
eflSciency  of  its  fuel. 

Those  who  are  most  familiar  with  this  subject,  attribute  to  the 
early,  persevering,  and  well  directed  efforts  of  the  Hon.  Samuel  D. 
Ingham,  formerly  President  of  the  Beaver  Meadow  Railroad  Com- 
pany, much  of  the  credit  of  urging  on  to  final  success,  the  experiments 
which  have  proved  so  important  to  the  interests  of  that  coal  region. 
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On  the  Gauges  at  present  used,  for  measuring  the  thickness  of  sheet 

metals  and  wires,  and  proposals  for  a  new  system  of  Gauges^ 

founded  on  the  decimal  subdivision  of  the  Standard  Inch,     By 

C.  HOLTZAPPPEL. 

From  the  Glasgow  Practical  Mechanic  and  Engineers'  Magazine. 

In  setting  out  the  Tables  of  the  dimensions  of  saws,  the  author 
could  only  express  their  several  thicknesses,  in  the  measure  always 
employed  for  that  purpose,  namely,  in  the  sizes  or  numbers  of  the 
<<  Birmingham  wire  gauge,'^  and  to  render  these  measures  intelligible 
to  the  general  reader,  the  author  then  determined  to  introduce  in  this 
appendix — first,  the  exact  values  of  the  principal  gauges  in  use  for 
sheet  metals  and  wires,  a  subject  he  believes  to  have  been  hitherto 
overlooked;  and  secondly,  a  proposal  he  has  long  desired  to  see  car- 
ried out,  namely,  an  easy  and  exact  system  of  gauges  for  sheet  metals, 
wires,  and  general  purposes,  founded  on  the  decimal  division  of  the 
inch ;  and  in  which  system,  the  nomenclature  should  be  so  completely 
associated  with  the  actual  measures,  as  to  convey  to  the  mind,  even 
in  the  absence  of  the  gauges  themselves,  a  very  close  idea  of  the  seve- 
ral spaces  of  the  gauge,  or  of  the  thicknesses  or  sizes  of  the  works 
measured  thereby. 

It  is  to  be  observed,  at  the  o,utset,  that  the  gauges  for  measuring 
wires  and  sheet  metals,  are  usually  thick  plates  of  steel  of  several 
sizes  and  forms,  around  and  near  the  edges  of  which  are  first  drilled 
various  holes,  the  next  step  is  to  saw  a  notch  from  the  edge  into  every 
hole,  saws  of  the  widths  of  the  several  notches  being  used ;  and  lastly, 
little  parallel  plates  of  steel,  called  drifts,  which  are  hardened  and 
tempered,  are  driven  into  the  notches,  in  order  to  smooth  the  sides  of 
the  same  and  render  them  of  uniform  width,  after  the  manner  of  va- 
rious other  applications  of  drifts. 

It  should  be  further  observed  that  the  Birmingham  and  other  guages 
seem  to  have  been  originated,  in  a  great  measure,  accidentally,  or 
almost  by  the  eye  alone,  and  without  any  attempt  at  system,  either  as 
regards  the  values  of  the  intervals  between  the  successive  measures 
or  numbers,  or  their  correspondence  with  the  subdivisons  of  the 
inch.    And  as  moreover  gauges,  nominally  the  same,  have  been  made 
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by  various  manufacturers  with  insufficient  aim  at  unity  of  measures, 
some  irregularity  thence  exists  amongst  the  gauges  in  common  use, 
notwithstanding  that  they  may  be  nominally  alike. 

Values  of  Gauges  for  Wire  and  Sheet  Metals  in  General  Use,  Ex^ 
pressed  in  Decimal  Parts  of  the  Inch. 


SECTION    ONE. 

[section  two. 

SECTION  THREE. 

BirmiDgbam 

Gauge  for  IroD 

Wire,  and  for 

Sheet  iroo  and 

Steel. 

Birmingham 
Gauge  for  Sheet 
Metals,  Brass, 
Gold,  Silver, 

Lancashire  Gauge  for  Roand  Steel  Wire,  and 

also  for  Pinion  Wire.    The  smaller  sizes 

distinguished  by  Numbers.    The  larger  by 

Letters,  and  called  the  Letter  Gauge. 

HARK.       SIZE. 

MASK.   SIZE. 

MARK.       SIZE. 

MARE.       SIZE. 

MARK.       SIZE. 

0000— -454 

1— -004 

80--013 

40— -096 

A    —-234 

000— -425 

2— -005 

79—014 

39--098 

B    —238 

00— -380 

3— -008 

78—015 

38— -100 

C    — -242 

a--340 

4— -010 

77—016 

37—102 

D    —246 

1— -300 

5— -012 

76--018 

36— -105 

E    —250 

2--284 

6— -013 

75— -019 

35— -107 

F    —267 

3— -259 

7—015 

74— -022 

34— -109 

G    —261 

4— -238 

8— -016 

73— -023 

33—111 

H    —266 

5-.-220 

9—019 

72—024 

32— -115 

I     —272 

6--203 

10— -024 

71—026 

31—118 

J     — 2?7 

7— -180 

11—029 

70—027 

30— -125 

K    —281 

8--165 

12— -034 

69— -029 

29—134 

L    —290 

9--148 

13—036 

68—030 

28— -138 

M  —-296 

10— -134 

14—041 

67—031 

27—141 

N    —302 

11—120 

15—047 

66— -032 

26— -143 

O    —316 

12-109 

16-051 

65— -033 

26—146 

P    —323 

13—095 

17—057 

64— -034 

24—148 

a   —-332 

14--083 

18—061 

6a--035 

23— -150 

R   -339 

15—072 

19— -064 

62—036 

22— -152 

S    —-348 

16— -065 

20—067 

61—038 

21—157 

T    —-358 

17—058 

21—072 

60—039 

20— -160 

U   —368 

18—049 

2^-074 

69—040 

19—164 

V    — -377 

19L--042 

23— -077 

58— -041 

18— -167 

W  —386 

20—035 

24— -082 

67—042 

17—169 

X  —397 

21—032 

25— -095 

66— -044 

16— -174 

Y  —404 

22—028 

26-103 

55— -050 

15—175 

Z    —413 

23—025 

27—113 

54— -055 

14    -177 

A  1—420 

24— -022 

28— -120 

53—058 

13— -180 

B  1—431 

25—020 

29— -124 

52— -060 

12— -185 

C  1—443 

2&--018 

30—126 

61—064 

11—189 

D  1--452 

27—016 

31—133 

50—067 

10—190 

E  1—462 

28—014 

32--143 

49— -070 

9— -191 

P  1—475 

29—013 

33—145 

48—073 

8--192 

G  1—484 

30—012 

34— -148 

47--076 

7—195 

H  1—494 

31—010 

35—158 

46— -078 

6— -198 

32— -009 

36--167 

45--080 

5— -201 

33—008 

44—084 

4—204 

34—007 

43—086 

3— -209 

35^005 

4^—091 

2--219 

36-004 

41—095 

1—227 

In  ascertaining  the  precise  measures  of  the  principal  gauges,  the 
author  has  had  the  valuable  co-operation  of  the  Messrs.  Stubs,  of 
Warrington,  who  manufacture  a  large  number  of  these  gauges,  and 
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who  tested  the  drifts  they  employ^  by  means  of  a  sliding  gauge,  con- 
structed by  Holtzapffel  &  Co.,  for  reading  off  quantities  to  the  thou- 
sandth part  of  an  inch,  by  means  of  a  vernier;  the  results  of  these 
admeasurements  are  stated  in  the  three  sections  of  the  accompanying 
table. 

The  three  series  of  measures  or  gauges  particularized  in  the  annexed 
table,  have  no  relation  whatever  to  one  another ;  for  example,  the 
numbers  10  of  the  table  are  respectively  different  and  undefined  quan- 
tities, or  are  neither  aliquot  nor  direct  fractional  parts  of  the  inch,  as 
the  number  10  notches  are  severally  '134,  '024,  and  -190  of  an  inch 
wide ;  and  other  similar  numbers  are  also  unrelated. 

The  approximate  measures  of  any  one  of  these  three  series  may, 
perhaps,  be  moderately  familiar  to  those  artizans  who  use  that  par- 
ticular gauge,  but  these  same  artizans  will  probably  be  as  little  in- 
formed of  the  two  other  gauges,  as  the  generality  of  individuals,  to 
whom  the  whole  of  these,  and  other  arbitrary  ill-defined  measures  are 
vague  and  confused ;  because  their  nomenclatures  have  no  relation 
whatever,  either  to  one  another,  or  to  our  general  standard  of  such 
quantities,  namely,  ordinary  linear  measure;  or  in  other  words,  the 
standard  foot  and  inch. 

The  following  explanatory  remarks  on  the  three  gauges  specified 
in  the  table,  and  certain  other  gauges  derived  from  them,  will  show 
the  complicated  and  uncertain  nature  of  the  subject  of  measures  for 
wires,  sheet  metals,  and  various  small  works. 

1.  The  first  column  of  the  Table  refers  to  the  gauge  used  for  most 
kinds  of  wire,  and  is  thence  called  for  the  sake  of  brevity,  the  <<  Wire 
gauge,"  although  it  is  also  known  as  the  <^  Birmingham  wire  gauge," 
the  "  Birmingham  iron  wire  gauge,"  and  the  «*  Sheet  iron  gauge." 
This  gauge,  which  is  specified  in  the  column  of  the  Table  headed  Sec- 
tion one,  is  the  most  common  of  the  three  principal  kinds,  and  is  em- 
ployed not  only  for  iron  wire,  as  its  name  implies,  but  also  for  brass 
and  other  wires,  for  black  steel  wire,  also  for  sheet  iron,  sheet  steel, 
and  various  other  materials,  and  likewise  for  some  manufactured 
works,  including  screws  for  joiners'  use. 

On  reference  to  the  Table,  it  appears  the  largest  notch  of  the  Bir- 
mingham iron  wire  gauge,  is  marked  0000,  and  measures  454  thou- 
sandths of  an  inch,  or  4  J  tenths  of  an  inch  nearly;  and  further,  that 
the  smallest  notch,  marked  36,  measures  4  thousandths,  or  the  l-250th 
7)art  of  an  inch.  Although  this  gauge  seems  only  to  possess  40  terms, 
in  reality  not  less  than  60  sizes  of  wire  are  made,  as  intermediate  sizes 
are  in  many  cases  added ;  and  occasionally,  although  the  sizes  are 
retained,  their  numbers  are  variously  altered  :  thus, 

The  sizes  of  wires  drawn  for  manufacturing  needles  correspond 
with  some  of  the  ordinary  wire  sizes,  but  the  numbers  are  different ; 
thus  No.  1.  of  the  needle  wire,  agrees  with  18  J  of  the  Birmingham 
wire  guage  as  here  shown : — 

Needle  wires,  Nos.    1.      2.    2 J.     3.    4.     5.  and 

thence  to  21. 

And  Birmingham  wire  guage,  Nos.  18J.  19.  19J.  20.  21.  22.  and 
thence  to  38.,  are  respectively  alike. 
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Sometimes  half  sizes  of  both  series  are  interpolated,  and  the  manu- 
factured needles,  when  bought  and  sold,  are  designated  by  another 
series  of  numbers,  unrelated  to  either  of  these  wire  sizes. 


% 

^t 

1 

l< 

1 

5& 

% 

^t 

"^t 

*5? 

"z* 

^S 

«S 

0? 

^i 

cS 

el 

c5 

S» 

i^ 

cS 

so 

c| 

eS 

1 

* 

¥ 

3 

II 

2: 

^^ 

^ 

S5*^ 

fe 

^^ 

2S 

25  — 

0000 

14 

—     3 

7 

—       9 

1       — 

15 

23  — 

000 

12 

—     4 

6 

—     10 

0     — 

16 

22  — 

00 

11 

—     5 

5 

—     11 

00    — 

17 

21  — 

0 

10 

—     6 

4 

—     12 

000  — 

18 

17  — 

1 

9 

—     7 

3 

—  ,13 

16  — 

2 

8 

—     8 

2 

—     14 

In  the  wire  used  for  tho  strings  of  piano-fortes,  the  sizes  now  com- 
monly used,  are  known  as  Nos.  6  to  20,  and  these  agree  very  nearly 
with  the  sizes  and  half-sizes  of  some  of  the  notches  of  the  Birmingham 
wire  gauges,  as  follows: — 

Music  wires,  Nos.  6.  7.  8.  9.  10.  11.  12.  14. 16.  18.  20. 

And  Birmingham  wire  gauge,  Nos.  2Q.  25i.  25.  24J.  24.  23J.  23. 
22. 21.  20. 19.,  are  respectively  alike. 

The  number  6,  or  the  thinnest  music  wire  now  commonly  used, 
measures  about  the  fifty-fifth  part  of  an  inch  in  diameter,  and  the  No. 
20,  or  the  thickest,  measures  about  the  twenty-fifth  of  an  inch. 

Piano-fortes  were  formerly  always  strung  with  brass  wire,  but  steel 
is  now  alone  employed,  and  they  are  "strung  much  heavier,"  or  thicker 
wires  are  employed,  from  which  cause  the  numbers  1  to  5  have  pro- 
bably fallen  into  disuse.  The  covered  strings  are  of  steel,  upon  which  a 
fine  copper  wire  is  spirally  wound ;  and  in  very  short  strings,  as  those 
in  Mr.  Pape's  Console  Piano-fortes,  and  some  others,  two  covering 
wires  are  used,  that  the  bulk  of  the  doubly-covered  strings  may  com- 
pensate for  their  want  of  length. 

The  manufacturers  of  the  patent  screws  made  from  iron  wire,  for 
joiners'  use,  also  give  the  intervals  of  the  wire  gauge  a  new  system  of 
numbers.  Thus  in  the  annexed  Table,  the  left  hand  columns  show 
the  numbers  of  the  screws,  the  right  hand,  the  numbers  of  the  wires 
from  which  they  are  respectively  made. 

Examples  of  other  and  similar  conversions  of  the  numbers  might 
be  shown,  but  which  would  only  serve  further  to  illustrate  the  irregu- 
larity, and  arbitrary  nature  of  gauges,  used  in  the  mechanical  and 
other  arts. 

2.  The  second  column  of  the  Table,  refers  to  the  gauge  employed 
for  most  of  the  sheet  metals,  (excepting  iron  and  steel,)  namely,  cop- 
per, brass,  gildy[]g-metal,  gold,  silver,  platinum,  &c.  This  gauge  is 
called  the  "  Birmingham  metal  gauge,"  and  for  brevity,  simply  the 
*«  Metal  gauge,"  or  the  "  Plate  gauge,"  in  contradistinction  to  the 
«  Wire  gauge,"  specified  in  the  first  column  of  the  Table. 

The  intervals  in  the  metal  or  plate  gauge,  are  closer  or  smaller  than 
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those  of  the  wire  gauge.  Thus  the  No.  1,  which  in  this  series  is  the 
smallest  sized  notch,  is  4  thousancjths  or  the  250th  part  of  an  inch  wide, 
whilst  the  largest  notch,  or  36,  measures  167  thousandths,  or  is  evi- 
dently meant  for  the  sixth  part  of  an  inch. 

When  thicker  metals  are  wanted,  their  measures  are  sought  in  the 
Birmingham  wire  gauge;  thus  the  36  on  the  plate  gauge,  nearly  agrees 
with  the  8  on  the  wire  gauge,  and  therefore  the  numbers  7,  6,  5,  to 
0000  of  the  latter,  are  then  employed  for  thicker  metals  than  can  be 
measured  by  the  plate  gauge.  Frequently  the  plate  gauge  ends  at 
24,  which  number  agrees  with  14  of  the  wire  gauge,  and  then  the 
numbers  13,  12, 11,  to  000  of  the  latter  are  similarly  resorted  to  for 
thicker  metals.  These  combinations  of  differen^t  series  of  numbers, 
running  in  reverse  orders,  are  evidently  liable  to  lead  to  confusion. 

The  method  in  which  sheet  metals  are  commercially  described, 
also  present  much  variation,  for  instance  zinc  has  a  gauge  thus  con- 
stituted— 

Sheet  zinc  Nos.  6.  7.     8.  9.   10.  11.  12.  13.  14.  15.  16. 

B.    Plate   gauge      Nos.  4.  4}.  5.  6.     7.     8.     9.  10.  11.  12.  13. 

are  nearly  alike. 

These  thin  sheets  of  zinc,  which  measure  only  from  one  to  four 
hundredths  of  an  inch  thick,  are  principally  used  for  gutters,  roofs,  and 
small  works  manufactured  with  the  hammer. 

Thicker  zinc  plates,  or  those  from  about  5  to  18  hundredths  thick, 
and  which  are  used  for  zincography,  door  plates,  and  engraved  works, 
are  commonly  made  to  the  notches,  18  to  7  of  the  Birmingham  wire 
gauge,  without  alteration  of  the  numbers,  but  which  run  the  reverse 
way  of  those  of  the  other  series  used  for  zinc. 

Several  of  the  metals  are  estimated  by  the  weight  of  every  super- 
ficial foot,  and  that  the  more  especially  when  the  value  of  the  material, 
in  the  sheet,  exceeds  the  value  of  the  labor  afterwards  expended  upon 
it  in  converting  the  metal  to  its  intended  purpose;  thus: — 

Cast  and  milled  lead  are  both  described  as  of  from  4  to  12  pounds 
to  the  superficial  foot,  the  variation  being  one  pound  to  the  foot. 

Coppersmiths  and  braziers  do  not  acknowledge  the  plate  gauge  at 
all,  but  reckon  their  metal  as  from  about  3  to  56  pounds  to  the  sheet ; 
the  sheet  measures  2  feet  by  4  feet,  and  therefore  contains  8  super- 
ficial feet. 

The  precious  metals  are  sometimes  estimated  as  of  so  many  ounces 
or  pennyweights  troy  to  the  superficial  foot ;  and  it  will  be  hereafter 
shown,  how  by  the  aid  of  the  proposed  scheme,  derived  from  the  de- 
cimal subdivision  of  the  inch,  the  correspondence  between  the  relative 
weights* and  thicknesses  of  metals,  may  be  critically  arrivjed  at  with 
great  simplicity. 

The  third,  fourth,  and  fifth  columns  of  the  Table  constitute  one 
series  of  gauges,  employed  exclusively  for  the  bright  steel  wire  pre- 
pared in  Lancashire,  and  the  steel  pinion  wire  for  watch  and  clock- 
makers. 

The  smallest  notch  of  this  series  is  called  No.  80,  and  measures  13 
thousandths  of  an  inch,  or  about  the  120th  of  an  inch;  and  the  first 
part  of  this  series  continues  unto  No.  1,  which  measures  227  thou- 
sandths, or  nearly  one  quarter  of  an  inch. 
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Ttie  steel  wire  gauge  apparently  ended  at  this  size  in  the  first  in- 
stance, but  has  since  been  extended  by  a  second  series  to  the  diameter 
of  494  thousandths,  a  measure  doubtless  intended  for  half  an  inch. 
In  order  to  avoid  the  confusion  attendant  upon  two  series  of  numerals, 
meeting  at  zero  in  the  midst,  the  larger  sizes  are  distinguished  by  the 
letters  A  to  Z,  and  these  terms  are  then  continued  under  the  denomi- 
nations A  1,  B  1,  C  1,  D  1,  to  H  1,  which  latter  size  is  the  largest,  and 
measures  494  thousandths  of  an  inch,  as  shown  by  the  Table.  ,  This 
second  part  of  the  Lancashire  wire  gauge,  is  called,  by  way  of  distinc- 
tion, the  «  Letter  gauge/' 

Many  other  gauges  of  arbitrary  characters  came  to  the  author's 
knowledge  in  this  inquiry,  several  of  which  are  applicable,  alone,  to 
particular  trades ;  amongst  these  may  be  mentioned,  the  rod  iron 
gauge,  the  nail  rod  gauge,  the  buttonmaker's  gauge,  others  used  in 
watchwork,  and  the  gauge  used  by  gunmakers  for  the  bores  of  guns 
and  rifles;  three  of  which  gauges  alone  will  be  described. 

The  rod  iron  gauge,  employed  by  Messrs.  Bradley s, and  some  other 
iron  masters,  and  also  by  Messrs.  Stubs,  for  steel,  has  iqeasures  derived 
from  the  division  of  the  inch  into  8ths  and  64ths,as  follows: — 

Messrs.  John  Bradley  fy  Co.^s  Sod  Iron  Gauge. 


No. 


Inch.      No. 


GO 
0 
1 
2 
3 
4 


i 

T 
1 

JO- 


lacb.      No. 


5 
6 
7 
8 
9 
10 


$ 

IT 

3 
T 

il 

7 

TT 


locb.      N«. 


11 
12 
13 
14 
15 
16 


i 
I 

3 

% 
7 
T 

1 


Inch. 


17 
18 
19 
20 


li 
14 
II 
li 


Messrs.  John  Bradley  Sf  CoJs  Nail  Rod  Gauge. 


No.           Inch. 

Ho.           loeh. 

No.           Inch. 

No.           Inch. 

00  1 

H il 

4              ^V 

7  1 

OOi tV 

2  t\ 

4} il 

8 H 

0  —  A 

2J li 

5 tV 

» tV 

oj H 

3  i 

5J H 

10  il 

1— tV 

3J H 

6  ^ 

11  i 

It  will  be  perceived  that  the  intervals,  from  OOJ  to  3i  are  the  Mth 
of  an  inch,  from  4  to  11  the  3and,  and  above  13,  the  differences  are 
i  of  an  inch.  This  mode,  although  systematic,  is  objectionable,  as 
there  is  no  evident  relation  between  the  numbers  and  their  corres* 
ponding  measures,  and  therefore  both  have  to  be  impressed  upon  the 
mind. 

In  guns  of  most  kinds,  the  weight  of  the  balls  determine  the  denomi- 
nations of  their  respective  sizes.  Thus  il  is  well  known  that  heavy 
guns  or  ordnance  are  named  6,  9, 12,  to  6B  pounders,  from  having 
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bores  respectively  suited  to  iron  shots  of  those  respective  weights,  the 
bore  is  always  ^^^th  larger  in  diameter  than  the  shot,  the  difference 
being  known  as  toindage.  The  sizes  of  the  bores  of  mortars  and  modem 
guns  intended  for  hollow  shot,  are  designated  in  inches,  as  8, 10, 12 
inch  mortars,  &c. 

In  rifles  and  fowling  pieces,  the  diameters  of  the  bores,,  designated 
as  No.  1,  2,  3,  4,  5,  &c.,  are  the  diameters  respectively  of  leaden  bul- 
lets or  spheres,  of  which  1,  2,  3,  4,  5,  &c.,  weigh  exactly  one  pound 
avoirdupois ;  and  as  the  subject  may  have  an  interest  for  some  of  the 
readers  of  this  volume,  the  following  particulars  of  the  weights  of  the 
balls  in  grains,  and  of  the  diameters  both  of  the  balls  and  of  the  bar- 
rels in  hundredths  of  an  inch,  are  transcribed  from  Mr*  Wilkinson's 
gauge  which  he  has  constructed  with  great  care: — 


Mr.  Wilkiruon's 

Gauge  for  Riflea  and 

Fowling  Pieces, 

Uiameler 

Weigbl  or 

Diameter 

^V^giit 

Diameter 

ivciyiit 

Number. 

of  bore 
in  bun- 

Leaden 
Butlet  in 

Number. 

of  bore 
in  han- 

riioadeD 

Bullet  in 

Xamber. 

of  bore 
ia  hun- 

of Leaden 

Bullet  in 

dredUu. 

Grain*. 

dredths. 

GraioB. 

dredths. 

Grains. 

5 

•98 

1400 

15 

•70  + 

466* 

25 

•60  + 

280 

6 

•93 

1666| 

16 

•69— 

437| 

26 

•59  + 

269^^ 

7 

•89 

1000 

c17p 

•67  + 

411|3 

27 

•59 

269/^ 

8 

•85— 

875 

18 

•66 

388| 

28 

•58  + 

250 

9 

•81— 

777| 

19 

'66  + 

3683V 

29 

•58— 

241^1 

10 

•79 

700 

20 

•63  + 

355 

30 

•57 

233| 

HlIP 

•77— 

esey-v 

21 

•63 

333| 

31 

•56  + 

225|| 

12 

•75+ 

583i 

22 

'62  + 

318A 

32 

'56— 

218| 

13 

•74— 

6SS^ 

23 

•61  + 

304,V 

14  s 

•72— 

500 

24 

•61 

291| 

From  the  perusal  of  the  foregoing  particulars  of  numerous  gauges, 
employed  in  different  branches  of  mechanical  art,  it  will  ba?e 
been  seen  that  little  analogy  on  the  one  hand,  but  great  confusion  on 
the  other,  exist  in  such  of  the  gauges  as  hare  been  referred  to;  and 
the  author  will  now  briefly  state  the  remedy  he  would  suggest  to  ob- 
Tiate  the  difficulty  in  the  most  simple  and  inexpen^ve  manner. 

(To  be  continned.) 


On  the  Production  of  Light  by  Heat.    By  Joh»  William  Drapes, 

M.  D.,  Professor  of  Chemistry  in  the  University  of  New  York. 

From  the  London^  Edinburgh^  and  Dublin  Philosophical  Magazine. 

Although  the  phenomenon  of  the  production  of  light  by  all  solfd 
bodies^  when  their  temperature  is  raised  to  a  certain  degree,  is  one  of 
the  most  familiar  in  chemistry,  no  person,  so  far  as  I  know,  has  hitherto 
attempted  a  critical  investigation  of  it.  The  difficulties  environing  the 
inquiry  are  so  great,  that  even  among  the  most  eminent  philosophers 
a  diversity  of  opinion  has  prevailed,  respecting  some  of  the  leading 
facts.    Tbus  Sir  Isaac  Newton  fixed  the  temperature  at  which  bodie» 
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become  self-luminous  at  635^,  Sir  Humphry  Davy  at  812^,  Mr.  Wedg- 
wood at  947^,  and  Mr.  Daniell  at  980^.  As  respects  the  nature  of  the 
light  emitted  there  are  similar  contradictions.  In  some  philosophical 
works  of  considerable  repute,  it  is  stated  that  when  a  solid  begins  to 
shine  it  first  emits  red  and  then  white  rays ;  in  others  it  is  asserted 
Chat  a  mixture  of  blue  and  red  light  is  the  first  that  appears. 

I  have  succeeded  in  escaping  or  overcoming  many  of  the  difficulties 
of  this  problem,  and  have  arrived  at  satisfactory  solutions  of  the  maia 
points ;  and  as  the  experiments  now  to  be  described  lead  to  some 
striking  and  perhaps  unexpected  analogies  between  light  and  heat, 
they  commend  themselves  to  our  attention  as  having  a  bearing  on  the 
question  of  the  identity  of  those  imponderable  principles.  It  is  known 
that  heretofore  I  have  been  led  to  believe  in  the  existence  of  cardinal 
distinctions,  not  only  between  these  but  also  other  imponderable 
agents ;  and  I  may  therefore  state,  that  when  this  investigation  was 
first  undertaken,  it  was  in  the  expectation  that  it  would  lead  to  results 
very  different  from  those  which  have  actually  arisen. 

The  following  are  the  points  on  which  I  propose  to  treat:-* 

1.  To  deterniiue  the  point  of  incandescence  of  platinum^  and  to 
prove  that  different  bodies  become  red-hot  at  the  same  temperature. 

2.  To  determine  the  color  of  the  rays  emitted  by  self-luminous 
bodies  at  different  temperatures.  This  is  done  by  the  only  reliable 
method — analysis  by  the  prism. 

From  these  experiments  it  will  appear,  that  as  the  temperature  rises 
the  light  increases  in  refrangibility ;  and,  making  a  due  allowance  for 
the  physiological  imperfection  of  the  eye,  the  true  order  of  the  colors 
is  red,  orange,  yellow,  green,  blue,  indigo,  violet. 

3.  To  determine  the  relation  between  the  brilliancy  of  the  light 
emitted  by  a  shining  body  and  its  temperature. 

Here  we  shall  find  that  the  intensity  of  the  light  increases  far  more 
rapidly  than  the  temperature.  For  example,  platinum  at  2600°  emits 
almost  forty  times  as  much  light  as  it  does  at  1900^ 

As  I  prefer  to  give  a  complete  description  of  the  apparatus  employed 
in  these  investigations,  after  the  general  results  are  stated,  it  is  suffi- 
cient here  to  understand  that  the  source  of  light  is  in  all  instances  a 
very  thin  strip  of  platinum,  1*35  inch  long  and  ,yh  of  an  inch  wide, 
brought  to  the  temperature  under  investigation  by  a  voltaic  current. 
Platinum  was  selected  from  its  indisposition  to  oxidize,  and  its  power 
of  resisting  a  high  temperature  without  fusion. 

The  slip  of  platinum,  thus  to  be  brought  to  different  temperatures 
by  an  electric  current  of  the  proper  force,  was  fastened  at  one  end  to 
an  inflexible  support,  and  at  the  other  was  connected  with  a  delicate 
lever-index,  which  enabled  me  to  determine  its  expansion,  and  thereby 
its  temperature.  For  this  purpose  1  have  used  the  coefficient  of  dila- 
tation of  Dulong  and  Petit.  The  temperatures  here  given  are  upon 
the  hypothesis  of  the  invariability  of  that  coefficient  at  all  tbermo- 
metric  degrees ;  they  are  therefore  to  some  extent  in  error. 

fiy  the  aid  of  resisting  wires  of  different  lengths  and  a  rheostat,  1 
was  able  to  vary  the  force  of  the  electric  current  in  the  platinum,  and 
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thereby  vary  its  temperature.     My  first  attempts  were  to  discover  the 
point  at  which  the  metal  begins  to  emit  light. 

The  platinum  and  the  voltaic  battery  w€fre  placed  in  a  dark  room, 
the  temperature  of  which  was  60^;  and  after  I  had  remained  there  a 
sufficient  length  of  lime  to  enable  my  eyes  to  become  sensible  to  feeble 
impressions  of  light,  I  caused  the  current  to  pass,  gradually  increasing 
its  force,  until  the  platinum  was  visible.  In  several  repetitions  of  this 
experiment  it  was  uniformly  found  that  the  index  to  which  the  pla- 
tinum was  attached  stood  at  the  eighth  division  when  this  took  place. 
The  metal  had  therefore  dilated  ^\^  of  its  length  ;  the  elevation  of  its 
temperature  was  about  917°,  which  added  to  the  existing  height  of 
the  thermometer,  60°,  gives  for  the  temperature  of  incandescence 
977°  P. 

To  the  correctness  of  the  number  it  may  be  objected,  that  owing  to 
narrowness  of  the  metallic  strip  it  is  not  well  calculated  to  make  an 
impression  on  the  eye  when  the  light  it  emits  is  so  feeble ;  nor  can 
we  take  the  dilatations  given  by  the  index,  as  representing  the  uni- 
form temperature  of  the  whole  platinum,  which  must  necessarily  be 
colder  near  its  points  of  support,  by  reason  of  the  conducting  power 
of  the  metals  to  which  it  is  attached. 

Physiological  considerations  would  also  lead  us  to  suspect  that  the 
self-luminous  temperature  must  vary  with  different  eyes.  The  ex- 
periments of  Bouguer,  hereafter  to  be  referred  to,  indisputably  show 
that  some  persons  are  much  more  sensitive  to  the  impressions  of  light 
than  others.  So  far  as  my  limited  investigation  of  this  matter  has 
gone,  I  have  not,  however,  found  appreciable  differences  in  the  esti- 
mate of  the  temperature  of  incandescence.  Different  individuals, 
observing  the  platinum,  have  uniformly  perceived  it  at  the  same  time. 

Against  the  number  977°  it  may  also  be  objected,  that  antimony 
melts  at  a  much  lower  temperature,  and  yet  emits  light  before  it  fuses. 
If  this  statement  were  true,  it  would  lead  us  to  believe  that  all  bodies 
have  not  the  same  point  of  incandescence.  But  I  think  the  experi- 
ments of  Mr.  Wedgwood  on  gold  and  earthenware  are  decisive  of  that 
question ;  and,  moreover,  I  have  reason  to  believe  that  the  melting- 
point  of  antimony  is  much  higher  than  is  commonly  supposed. 

With  a  view  of  determining  directly  whether  different  bodies  vary 
in  their  point  of  incandescence,  I  took  a  clean  gun-barrel,  and  having 
closed  the  touch-hole,  exposed  the  following  substances  in  it  to  the 
action  of  the  fire : — platinum,  chalk,  marble,  fluor  spar,  brass,  antimo- 
ny, gas-carbon,  lead ;  each  specimen  was  small ;  the  platinum  was  in 
the  form  of  a  coil  of  stout  wire. 

When  one  of  these  bodies  was  placed  in  the  gun-barrel  and  the 
temperature  raised,  it  is  clear  that  any  difference  in  their  point  of  in- 
candescence would  be  detected  by  the  eye.  Thus,  if  the  ignition  of 
platinum  required  a  higher  degree  than  iron,  on  looking  down  the 
barrel  the  coil  of  wire  should  be  dark,  when  the  barrel  itself  begins  to 
shine;  or,  if  the  platinum  was  incandescent  first,  the  wire  should  be 
seen  before  the  barrel  is  visibly  hot;  and  these  results  might  be  cor- 
roborated by  observing  the  inverse  phenomena,  when  the  barrel  is 
taken  from  the  fire  and  suffered  to  cool. 
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With  respect  to  platiaum,  brass,  antimony,  gas-carbon  and  lead, 
they  all  became  incandescent  at  the  same  time  as  the  iron  barrel  itself. 
I  could  not  discover  the  slightest  difference  between  them,  either  in 
heating  or  cooling ;  and  it  is  worthy  of  remark,  that  the  lead  was  of 
course  in  the  liquid  condition.  But  the  chalk  and  marble  were  visible 
before  the  barrel  was  red-hot,  emitting  a  faint  white  light ;  and  the 
fluor  spar  still  more  strikingly  so,  its  lig^t  being  of  a  beautiful  blue ; 
and  even  when  the  barrel  had  become  bright  red,  I  could  still  see  the 
spar,  which  had  decrepitated  to  a  coarse  powder,  by  its  faint  blue  rays. 
In  these  cases  it  was  not,  however,  incandescence  but  phosphorescence 
that  was  taking  place.  I  infer  then  that  all  solids,  and  probably  melted 
metals,  shine  at  the  same  thermometric  point. 

The  temperature  of  incandescence  seems  to  be  a  natural  fixed  point 
for  the  thermometer;  and  it  is  very  interesting  to  remark  how  nearly 
this  point  coincides  with  1000^  of  the  Fahrenheit  thermometer,  when 
Laplace's  coefficient  for  the  dilatation  of  platinum  is  used.  Upon  that 
coefficient  the  point  of  incandescence  is  1006^  F. 

In  view  of  these  considerations,  and  recollecting  that  the  number 
given  by  Daniell  is  980®,  and  that  of  Wedgwood  947%  I  believe  that 
977^  is  not  very  far  from  the  true  temperature  at  which  solids  begin 
to  shine.  It  is  to  be  understood,  of  course,  that  this  is  in  a  very  dark 
room. 

I  pass  now  to  the  second  proposition.  The  rays  emitted  by  the  in- 
candescent platinum  were  next  received  on  a  flint  glass  prism,  placed 
so  as  to  give  the  minimum  deviation,  and  after  dispersion  viewed  in 
a  small  telescope.  A  movement  could  be  given  to  the  telescope,  which 
was  read  off  on  an  annexed  scale.  However,  instead  of  bringing  the 
parts  of  the  jspectrum  under  measurement  to  coincide  with  the  wires 
iftretched  across  the  field  of  the  instrument,  I  found  it  more  satisfactory 
to  determine  them  by  bringing  them  to  one  or  other  of  the  edges  of 
the  field ;  a  process  well  adapted  to  ascertain  the  position  of  the  ex* 
treme  rays,  the  faint  light  of  which  contrasted  well  with  the  darkness 
by  which  it  was  surrounded.  They  could  not  have  been  so  accurately 
seen  while  the  rest  of  the  spectrum  was  in  view;  and  as  it  was  abso- 
lutely necessary  to  have  fixed  points  of  reference,  that  all  the  observa- 
tions might  be  brought  to  a  common  standard  of  comparison,  and  as 
there  are  no  fixed  lines  in  the  light  of  incandescence,  such  as  are  in 
the  sunshine  and  daylight,  I  therefore  previously  determined  the  po- 
sition of  the  fixed  lines  in  a  spectrum  formed  by  a  ray  of  reflected 
daylight,  which  passed  through  a  fissure  ^'^th  of  an  inch  wide  and  one 
inch  long,  occupying  exactly  the  position  subsequently  to  be  occupied 
by  the  incandescent  platinum.  Fig.  1  represents  the  results  of  this 
observation. 

The  strip  of  platinum  was  now  placed  in  the  position  of  the  fissure 
which  had  given  the  spectrum  fig.  1,  and  its  temperature  was  raised 
by  the  passai^e  of  a  voltaic  current.  Although  I  could  distinctly  see 
the  metal  when  the  heat  had  reached  about  1000®  by  the  naked  ejre, 
yet  the  loss  of  light  in  passing  the  prism  and  telescope  was  so  great 
that  I  found  it  necessary  to  carry  the  temperature  to  1210®  before  a 
satisfactory  observation  could  be  made.    At  this  point  the  spectrum 
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extended  from  the  position  of  the  fixed  line  B  in  the  red,  almost  as 
far  as  the  line  F  in  the  green ;  the  colors  present  being  red,orange,  and  a 
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Spectra  of  incandescent  platinum  at  different  temperatures. 

tint  which  may  be  designated  as  gray.  There  was  nothing  answering  to 
a  yellow.  The  first  rays  visible  through  this  apparatus  may  therefore 
be  designated  as  red  and  greenish  gray ;  the  former  commencing  at 
the  line  B,  and  the  latter  continuing  to  F.  The  magnitude  and  other 
relations  of  this  spectrum  s^re  given  in  fig.  3. 

The  voltaic  current  was  now  increased,  and  the  temperature  rose 
to  1325^.  The  red  end  of  the  spectrum  remained  nearly  as  before, 
but  the  more  refrangible  extremity  reached  to  the  position  of  the  little 
fixed  line  d.  Traces  of  the  yellow  were  now  visible ; .  and,  with  a 
certain  degree  of  distinctness,  I  could  see  red,  orange,  yellow,  green, 
and  a  fringe  of  blue.    Fig.  4  shows  the  result. 

The  temperature  was  now  carried  to  1440^.  I  thought  the  red  ex- 
tremity was  advancing  more  to  the  line  A :  the  blue  had  undergone 
a  well  marked  increase.  It  reached  considerably  beyond  the  line  G, 
as  shown  in  fig.  5. 

On  bringing  the  platinum  to  2130°  all  the  colors  were  present  and 
exhibited  considerable  brilliancy.  Their  extent  was  somewhat  short- 
er than  that  af  the  daylight  spectrum,  as  is  seen  in  fig.  6. 

Having  thus  by  repeated  experiments  ascertained  the  continued 
extension -of  the  more  refrangible  end  as  the  temperature  rose,  it  be- 
came necessary  to  obtain  observations  for  points  below  1210%  the 
limit  of  visibility  through  the  telescope.  I  therefore  carried  the  prism 
nearer  to  the  platinum,  and,  looking  with  the  unassisted  eye  directly 
through  it  at  the  refracted  image,  I  found  it  could  be  distinctly  seen 
at  a  temperature  as  low  as  1095^  Under  these  circumstances  the 
total  length  could  not  be  compared  by  direct  measurement  with  the 
other  observations,  and  the  result  given  in  fig.  2  is  from  the  best  judg- 
ment I  was  able  to  form:  the  colors  were  red  and  greenish-gray. 

The  gray  rays  emitted  by  platinum  just  beginning  to  shine  appear 
to  be  more  intense  than  the  red ;  at  all  events  the  wires  in  the  field  of 
the  telescope  are  more  distinctly  seen  upon  them  than  upon  the  other 


Digitized  by  LjOOQ IC 


On  the  Production  of  Light  by  Heat.  137 

color.  I  give  them  the  designation  of  gray,  for  they  appear  to  ap- 
proach that  tint  more  closely  than  any  other;  and  yet  it  is  to  be  re- 
marked that  they  are  occupying  the  position  of  the  yellow  and  green 
regions. 

Already  we  have  encountered  a  fact  of  considerable  importance. 
The  idea,  that  as  the  temperature  of  a  body  rises  it  begins  to  emit 
rays  of  increasing  rcfrangibility,  has  obviously  to  be  taken  with  a  cer- 
tain restriction.  Instead  of  first  the  red,  then  the  orange,  4hen  the 
yellow,  &c.,  ra)  s,  in  succession  making  their  appearance,  in  which 
case  the  spectrum  should  regularly  increase  in  length  as  ttie  tempera- 
ture rises,  we  here  find,  at  the  very  first  moment  it  is  visible  to  the 
eye,  it  yields  a  spectrum  reaching  from  the  fixed  line  B  to  nearly  F: 
that  is  to  say,  equal  to  about  two-thirds  the  whole  length  of  the  inter- 
ference spectrum,  and  almost  one-half  of  the  prismatic. 

It  is  to  be  remarked,  that  while  the  more  refrangible  end  undergoes 
a  great  expansion,  the  other  extremity  exhibits  a  corresponding  though 
a  less  change.  As  very  important  theoretical  conclusions  depend  on 
the  proper  interpretation  of  this  fact,  we  must  not  forget  that,  to  a 
certain  extent,  it  may  be  an  optical  deception,  arising  from  the  in- 
creased brilliancy  of  the  light.  While  the  rays  are  yet  feeble,  the  ex- 
treme terminations  may  be  so  faint  that  the  eye  cannot  detect  them ; 
but  as  (he  intensity  rises,  they  become  better  marked,  and  an  apparent 
elongation  of  the  spectrum  is  the  consequence. 

It  is  agreed  by  optical  writers,  that  to  the  human  eye  the  yellow  is 
the  brightest  of  the  rays.  In  the  prismatic  spectrum  the  true  relation- 
ship of  the  colors  is  not  perceived,  because  the  less  refrangible  are 
crowded  together,  and  the  mord  refrangible  unduly  spread  out.  But 
in  the  interference  spectrum,  where  the  colors  are  arranged  side  by 
side  in  the  order  of  their  wave-lengths,  the  centre  is  occupied  by  the 
most  luminous  portion  of  the  yellow;  and  from  this  point  the  light 
declines  away  on  one  side  in  the  reds,  and  on  the  other  in  the  blues, 
the  terminations  being  equidistant  from  the  centre  of  the  yellow 
space. 

Now  if  the  rays  coming  from  shining  platinum  were  passed  through 
a  piece  of  glass,  on  which  parallel  lines  had  been  drawn  with  a  dia- 
mond point,  so  as  to  give  an  interference  spectrum,  even  admitting 
the  general  results'  of  the  foregoing  experiments  to  be  true,  viz.  that 
as  the  temperature  rises  rays  of  a  higher  refrangibility  are  emitted,  it 
is  obvious  that  it  by  no  means  follows  that  the  first  ray  visible  should 
be  the  extreme  red.  Our  power  of  seeing  that  depends  on  its  having 
a  certain  intensity.  Even  when  it  has  assumed  that  extreme  brilliancy 
which  it  has  in  a  solar  beam  it  is  barely  visible.  We  ought,  therefore, 
to  expect  that  rays  of  a  higher  refrangibility  should  first  be  seen,  be- 
cause they  act  more  energetically  on  our  organ  of  vision;  and,  as  the 
temperature  rises,  the  spectrum  should  undergo  a  partial  elongation 
in  the  direction  of  its  red  extremity. 

I  may  here  remark,  that  the  general  result  of  these  experiments 
coincides  exactly  with  that  of  M.  Melloni  respecting  heat  at  lower 
thermometric  points.    In  his  second  memoir,*  he  shows  that^  when 

*  Taylor's  Scientific  Mentioirs,  vol.  i.  p.  56. 
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the  rays  from  copper  at  390^  and  from  incandebcent  platinum  are  com- 
pared by  transmission  through  a  rock-salt  prism,  as  the  temperatare 
rises  the  refrangibility  of  the  calorific  emanations  correspondingly  in- 
creases. Those  philosophers  who  regard  light  and  heat  as  the  same 
agent,  will  therefore  see  in  this  coincidence  another  argument  in  favor 
of  their  opinion. 

In  view  of  the  foregoing  facts  I  conclude,  that,  as  the  temperature 
of  an  incandescent  body  risesj  it  emits  rays  of  light  of  an  increasing 
refrangibility;  and  that  the  apparent  departure  from  this  law,  dis- 
covered by  an  accurate  prismatic  analysis,  is  due  to  the  special  action 
of  the  eye  in  performing  the  function  of  vision, 

As  the  luminous  effects  are  undoubtedly  owing  to  a  vibratory  move- 
ment executed  by  the  molecules  of  the  platinum,  it  seems  from  the 
foregoing  considerations  to  follow,  that  the  frequency  of  those  vibra- 
tions increases  with  the' temperature. 

In  this  observation  I  am  led  by  the  principle,  that  <<to  a  particular 
color  there  ever  belongs  a  particular  wave-length,  and  to  a  particular 
wave-lej^h  there  ever  belongs  a  particular  color;''  but,  in  the  analysis 
of  the  spectrum  made  by  Sir  D.  Brewster  by  the  aid  of  absorptive 
media,  this  principle  is  indirectly  controverted ;  that  eminent  philoso- 
pher showing  that  red,  yellow,  blue,  and  consequently  white  light, 
exist  in  every  part  of  the  spectrum.  This  must  necessarily  take  place 
when  a  prism  which  has  a  refracting  face  of  considerable  magnitude 
is  used ;  for  it  is  obvious  that  a  ray  falling  near  the  edge,  and  one  fall- 
ing near  the  back,  after  dispersion,  will  paint  their  several  spectra  on 
the  screen ;  the  colors  of  the  one  not  coinciding  with,  but  overlapping, 
the  colors  of  the  other.  In  such  a  spectrum  there  must  undoubtedly 
be  a  general  commixture  of  the  rays ;  but  may  we  not  fairly  inquire 
whether,  if  an  elementary  prism  were  used,  the  same  facts  would  hold 
good  ?  or,  if  the  anterior  face  of  the  prism  were  covered  Jby  a  screen, 
so  as  to  expose  a  narrow  fissure  parallel  to  the  axis  of  the  instrument, 
would  there  be  found  in  the  spectrum  it  gave  every  color  in  every 
part,  as  in  Sir  David  Brewster's  original  experiment?  M.  Melloni 
has  shown  how  this  very  consideration  complicates  the  phenomena 
of  radiant  heat;  and  it  would  seem  a  very  plausible  suggestion  that 
the  effect  here  pointed  out  must  occur  in  an  analogous  manner  for  the 
phenomena  of  light. 

(To  be  continoeilO 


Jlpparatus  for  the  Fusion  of  Iridium  or  Rhodium,  or  masses  oj 
Platinum  less  than  five  ounces  in  weight.  By  Professor  Robert 
Hare,  M.  D. 

An  account  of  the  apparatus  for  the  fusion  of  platinum  on  a  large 
scale  was  recently  published  in  this  Journal.  On  the  republication  of 
that  account  in  Silliman's  American  Journal  of  Science,  it  occurred  to 
the  author  to  give  an  account  of  some  smaller  apparatus  which  it  in 
proper  to  employ  for  fusing  small  masses,  whether  of  platinum,  of  iridi- 
um, or  rhodium.     This  addition  is  now  subjoined. 

For  the  fusion  of  either  iridium  or  rhodium  or  masses  of  platinum 
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not  exceeding  the  weight  of  half  an  ounce,  an  instrument  with  three 
jets  has  been  employed,  the  bore  of  each  jet  pipe  being  such  as  not  to 
admit  a  wire  larger  than  the  ^j  of  an  inch  in  diameter.  The  flame 
produced  by  these  means  was  quite  sufficient  to  envelope  the  mass  to 
which  it  was  applied. 

In  fusing  any  lumps  or  congeries  of  platinum,  not  exceeding  five 
ounces,  an  instrument  has  been  used  capable  of  giving  seven  jets  of 
gaSy  issuing,  of  course,  from  as  many  pipes.  Of  these  pipes,  six  pro* 
trude  through  the  brass  casting  forming  the  bottom  of  the  copper  case 
constituting  the  refrigerator,  so  as  to  be  equi-distant  from  each  other 
upon  a  circumference  of  three-fourths  of  an  inch  in  diameter,  the 
seventh  protruding  from  the  centre.  The  bores  of  these  jets  are  such 
as  not  to  admit  a  wire  larger  than  -^  of  an  inch  in  thickness.  Those 
of  the  larger  instruments,  represented  by  the  accompanying  engravings, 
(See  page  196,  vol.  13,  March,  1847,)  were  such  as  to  admit  wires 
of  ^y  h  of  an  inch  in  thickness. 

The  jet  pipes  may  be  made  by  the  following  process: — A  thin  strip 
of  sheet  metal,  somewhat  wider  than  the  length  of  the  circumference 
reqnired  in  the  proposed  pipe,  after  being  roughly  turned  about  a 
wire  so  as  to  form  an  imperfect  tube,  is  drawn  through  several  suita- 
ble holes  in  a  steel  plate,  as  in  the  wire-drawer's  process.  Under  this 
treatment  the  strip  becomes  converted  into  a  hollow  wire;  the  edges 
of  the  strip  being  brought  into  contact  reciprocally,  so  as  to  leave  only 
an  almost  imperceptible  crevice.  Having  drawn  one  strip  of  plaiina 
in  this  way,  another  strip  sufficiently  wide  nearly  to  enclose  it,  is  to 
be  drawn  over  that  first  drawn:  care  being  taken  to  have  the  crevices 
left  at  the  meeting  of  the  edges  on  contrary  sides.  The  compound 
hollow  wire  or  tube  thus  fabricated,  is  finally  to  be  drawn  upon  a  steel 
wire  of  the  diameter  of  the  requisite  bore. 

The  following  method  of  making  jet  pipes,  though  more  difficult, 
is  preferable ;  as  there  is  less  liability  of  the  water  of  the  refrigerator 
leaking  into  the  bore: 

Select  a  very  sound  and  malleable  cylinder  of  platinum,  of  about 
three-eighths  of  an  inch  in  thickness,  perforate  it  by  drilling  in  a  lathe, 
so  that  the  perforation  may  be  concentric  with  the  axis.  A  drill  be- 
tween ^yh  and  ith  of  an  inch  in  diameter  may  be  employed.  In  the 
next  place  the  cylinder  may  be  elongated  by  the  wire-drawing  pro- 
cess, until  the  proper  reduction  of  metallic  thickness  is  effected,  the 
diameter  of  the  bore  being  prevented  from  undergoing  an  undue  dimi- 
nution, by  the  timely  introduction  of  a  steel  wire.  ^ 

Of  course,  the  metal  must  be  annealed,  as  often  as  it  hardens,  by 
drawing.  For  this  purpose,  a  much  higher  temperature  is  necessary 
in  th^case  of  platinum,  than  in  that  of  either  copper,  silver,  or  gold. 

The  annealing  is  best  performed  by  the  hydro-oxygen  flame.  If 
charcoal  be  used,  the  greatest  care  must  be  taken  to  have  the  fireplace 
clean. 

Agreeably  to  a  trial  made  last  spring,  palladium  may  be  used  as  a 
solder  for  platinum ;  and  as  it  is  nearly  as  difficult  to  fuse  as  this  metal, 
it  is  of  course,  for  that  purpose,  preferable  to  gold  where  great  heat  is 
to  be  resisted.    No  doubt,  by  employing  palladium  to  solder  the  ex- 
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terior  juncture  of  the  double  drawn  tubes  above  mentioned,  they 
might  answer  as  well  nearly  as  when  constructed  of  solid  platlnucn. 

This  idea  has  been  since  verified  by  a  successful  trial;  and,  more- 
over, silver  has  been  found  to  answer  as  solder  (or  the  portions  of  the 
tubes  protected  by  being  within  the  cavity  filled  with  water.  The 
exterior  orprotruding  portions  of  the  tubes,  may  be  left  unsoldered. 


Vulcanized  India  Bubber  Springs, 

At  the  meeting  of  the  Society  of  Arts,  on  the  14th  inst.,  a  paper  was 
read  "  On  Fuller  and  De  Bergue's  Vulcanized  India  Rubber  Springs 
for  Buflfers,  &c.'*    The  application  of  caoutchouc,  or  India  rubber,  to 
railway  purposes,  has  of  late  years  occupied,  more  or  less,  the  atten- 
tion of  scientific  men.     Possessing,  as  this  material  does  in  a  very  high 
degree,  the  properties  of  flexibility  and  elasticity  united  with  great 
tenacity  and  power  of  resistance  under  heavy  pressure,  its  adaptation 
to  various  important  and  valuable  purposes  hi  mechanics  was  too  ob- 
vious to  have  escaped  notice ;  yet  its  liability  to  become  hard  and  rigid 
when  exposed  to  severe  cold,  and  on  the  other  hand  soft  and  clammy 
under  the  influence  of  heat,  were  serious  'drawbacks  to  its  extensive 
application ;  and  it  was  not  until  very  recently  that  the  method  of  pre- 
paring it,  by  a  patented  process  termed  '^  vulcanizing,^'  has  imparted 
a  value  and  importance  to  this  simple  material  which  is  likely  to  lead 
to  its  much  more  extensive  adoption  in  this  and  other  departments  than 
has  hitherto  been  known.    The  process  referred  to,  (and  which  is  now 
pretty  generally  understood,)  consists  principally  in  the  admixture  of 
sulphur  and  some  other  ingredients  at  a  high  temperature,  (see  Han- 
cock's patent,  granted  in  November,  1843,)  by  which  perfect  elasticity 
is  obtained,  and  non-liability  to  be  affected  by  any  heat  or  cold  of  cli- 
mate.   The  present  invention,  for  which  a  patent  was  granted  in 
October,  1S45,  is  for  the  application  of  the  material  above  described 
for  the  purpose  of  buffer  and  other  springs  of  railway  carriages,  ac- 
cording to  various  modes  therein  specified,  and  of  which  we  shall  now 
proceed  to  furnish  a  description.     Instead  of  the  steel  springs,  as  at 
present,  the  patentees  use  a  succession  of  rings  or  discs  of  India  rubber 
of  various  diameters,  from  4  in.  to  6  in.,  according  to  the  position  and 
strength  required,  and  from  1  in.  to  2  in.  in  thickness.    These  are 
placed  on  the  buffer-rod,  (which  passes  through  the  centre,)  and  are 
separated  by  thin  iron  plates ;  each  plate  is  provided  with  a  conical 
collar,  which  serves  to  keep  the  India  rubber  firmly  in  its  place, 
and  at  the  same  time  admits  of  free  expansion  and  contraction  without 
coming  into  contact  with  the  rod. 

The  advantages  attending  the  use  of  this  material  over  steel  are 
numerous  and  striking.  In  the  first  place,  their  weight  being  scarcely 
a  tenth  part  of  that  of  steel,  they  may  be  placed  in  any  part  of  the 
carriage,  whilst  the  saving  of  weight  in  a  long  train  (amounting  to 
several  tons)  will,  to  some  extent,  economise  the  locomotive  powers. 
Next  we  have  their  extreme  simplicity,  and  the  impossibility  of  their 
being  damaged  or  broken,  even  in  a  collision.    An  opportunity  occur- 
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red  of  proving  this  a  few  weeks  dgo,  when  an  engine  fitted  with  these 
buffers  ran  off  the  line  near  Hull,  the  iron-work  being  considerably 
damaged  and  broken,  but  the  rings,  altogether  unhurt.  Another  ad- 
vantage in  these  springs  is,  the  greater  ease  with  which  they  are  acted 
upon  at  first  starting,  being  at  the.  outset  more  flexible  and  yielding 
than  steel ;  whilst  the  power  accumulates  so  rapidly  under  pressure  as 
to  prevent  the  possibiUty  of  the  buffer-head  being  brought  to  a  dead 
hard  stop,  the  benefit  of  which  in  concussions  is  sufficiently  obvious. 
Another  important  and  distinct  advantage  is  the  facility  with  which 
their  power  may  be  regulated.  It  will  be  evident,  on  inspecting  one 
of  the  larger  rings,  that  its  power  of  resistance  will  be  in  proportion, 
first,  to  its  diameter,  (or,  more  strictly  speaking,  to  its  superficial  area,) 
and  next  to  the  proportion  which  such  diameter  or  area  bears  to  its 
thickness ;  thus,  a  ring  of  any  given  diameter  or  area,  3  in.  thick, 
would  be  much  more  easily  acted  on  and  reduced  to  half  its  bulk  than 
one  of  IJ  in.  thick.  The  convex  form  taken  by  the  India  rubber  being 
in  the  latter  case  much  more  sudden,  and  requiring  the  exertion  of 
nearly  double  the  power.  From  this  it  will  be  at  once  evident  that, 
by  employing  a  greater  number  of  separating  plates  in  any  given  dis- 
tance, you  have  the  power  of  regulating  these  springs  to  the  greatest 
exactness.  The  patentees  state  that  the  price  of  these  springs  (includ- 
ing patent  right)  will  not  exceed  that  of  steel,  but  will  probably  be 
something  less.  Several  engines  and  tenders  have  been  fitted  with 
these  buffers  at  Wilson's  Foundry,  Leeds,  and  are  now  in  daily  suc- 
cessful operation  on  different  lines.  Several  others  are  in  course  of 
erection  at  the  manufactories  of  Messrs.  Hick  &  Co.,  Bolton ;  Messrs. 
Sharpe  &  Co.,  Manchester;  and  Messrs.  Lawson  &  Sons,  Leeds. 
Several  carriages  have  also  been  in  daily  use  on  the  Great  Western 
line  for  some  months  past,  and  are  very  highly  spoken  of.  Upwards 
of  50  are  being  constructed  at  the  works  of  Messrs.  Fox,  Henderson  fc 
Co.,  near  Birmingham,  for  the  Marie  Antonia  Railway,  under  the  su- 
perintendence of  Mr.  Brunei.  Experiments,  as  to  the  exemption  of 
this  material  from  being  affected  by  the  severest  frost,  have  been  made 
by  the  patentees  during  the  past  winter  at  St.  Petersburgh  and  other 
parts  of  the  continent,  the  results  of  which  are  quite  conclusive.  Many 
of  the  rings  have  also  been  subjected  to  a  pressure  of  60  to  100  tons, 
and  reduced  to  the  thickness  of  1-1 6th  of  an  inch  without  the  slightest 
damage,  resuming  their  shape  immediately  on  the  pressure  being  re- 
moved. One  of  the  largest  was  lately  put  under  Nasmyth's  steam 
hammer,  and  after  receiving  more  than  200  blows,  remained  equally 
uninjured.  They  are  also  about  being  applied  as  bearing  springs,  both 
for  engines,  tenders,  and  passenger  carriages.  Load.  Min.  Jour. 


The  National  Economic  Gas  Burner. 

We  have  lately  had  an  opportunity  of  testing  the  superiority  of  thi« 
new  burner,  which  gives  out  a  most  brilliant  light,  perfectly  white 
down  to  the  lowest  point  of  ignition,  and  which  is,  consequently,  a  sure 
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test  of  the  perfect  combustion  of  the  feas,  the  proceeds  given  off  being 
merely  the  union  of  the  oxygen  of  the  air  with  the  hydrogen,  to  forai 
the  vapor  of  water,  and  with  the  carbon  of  the  carburetted  hydrogen 


Fig.  9. 


Fig.  1. 


i^ 


forming  carbonic  acid.  By  the  side 
of  an  Argand,  a  jet,or  a  bat's-wing, 
proceeding  from  the  same  double 
branch,  the  effect  is  most  striking, 
and  clearly  evinces  the  true  philoso- 
phical, although  simple,  principles 
on  which  it  is  constructed.  The  an- 
nexed is  a  diagram  and  description 
of  the  burner.  Fig.  1  is  a  sectional 
elevation  of  burner  and  glass:  A  the 
gallery ;  B  the  glass,  which  gradual- 
ly swells  out  from  the  circular  burn- 
er in  the  manner  shown,  to  suit  the 
form  of  flame ;  C  is  the  supply-pipe, 
from  which  spring  two  branches,  c,  c, 
surmounted  by  the  circular  burner, 
D,  which  has  a  certain  number  of 
orifices  round  its  upper  surface,  simi- 
lar to  an  Argand.  The  main  prin- 
ciple of  this  invention  is  the  button 
and  stem  E,  which  is  screwed  into 
the  supply-pipe,  as  shown  in  the 
figure;  the  button  is  of  brass, and 
the  stem  of  iron,  both  solid,  and  by 
this  application,  the  gas  in  rising 
through  the  supply-pipe,  forms  itself 
into  a  hollow  cylinder,  and  becomes 
considerably  heated  in  its  passage  upwards,  and  thus  rendered  more 
easy  of  combustion.  Fig.  2  is  the  button  and  stem  shown  on  a  larger 
scale,  F  being  the  stem,  and  E  the  button  fitting  by  a  small  orifice  on 
to  the  small  part  of  the  stem  at/.  The  inventors  claim  for  it  a  saving 
of  from  30  to  40  per  cent,  over  other  burners.  ibid. 


Important  Experiments  with  the  Gun  Cotton. 

A  series  of  trial  experiments,  to  test  the  strength  of  gun-cotton  in 
blasting,  as  compared  with  the  known  powers  of  gunpowder,  took 
place  on  Wednesday,  in  the  Standedge  tunnel  on  the  Huddersfield  and 
Manchester  Railway.  A  correspondent  thus  describes  the  proceedings, 
and  their  results:  The  place  selected  for  the  experiments  is  in  the 
midst  of  the  great  Yorkshire  chain  of  hills,  between  Huddersfield  and 
Manchester,  where  a  tunnel  is  now  constructing  through  huge  masses 
of  millstone  grit,  and  which,  when  completed,  will  be  the  longest  tun- 
nel in  England.  The  rocks,  which  are  situate  at  a  depth  of  145  yards 
below  the  surface  of  the  mountain,  consist  entirely  of  dose  grained 
quartz— of  which  some  idea  may  be  formed  by  the  fact,  that  in  110 
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yards  of  the  tunnel  now  completed,  not  one  fissure  or  joint  is  percepti- 
ble. Holes  were  drilled  of  2  in.,  H  in.,  and  li  in.  in  diameter  in  the 
millstone  grit,  and  the  charges  of  gun-cotton  varied  from  l-6thto  l-3d 
of  the  weight  of  powder  ordinarily  made  use  of  in  blasting.  Cart- 
ridges containing  the  gun-cotton  were  dropped  into  the  holes,  with  the 
patent  fuse  attached — and  the  quantities  varied  from  10  ozs.  in  the 
larger,  to  6  ozs.  in  the  smaller  tubes;  the  quantity  of  gunpowder  era- 
ployed  for  similar  blast-drills,  varying  from  1  to  3  lbs.  The  shots  in 
the  tunnel  were  12  in  number,  10  being  charged  with  gun-cotton,  and 
Nos.  4  and  1 1  with  gunpowder.  The  shots  numbered  2  and  7  in  the 
south  heading,  and  12  in  the  north  heading,  were  declared  by  Mr. 
Nicholson,  the  contractor,  previous  to  their  being  fired,  to  be  those  on 
which  the  test  of  the  strength  of  gun-cotton,  compared  with  that  of 
gunpowder,  would  be  most  certain,  both  as  to  charges  and  position. 
No.  2  was  charged  with  10  ozs.  of  gun-cotton,  and  did  wonderful  ex- 
ecution, exceeding  in  every  thing  the  expectations  of  both  the  engineers 
and  miners.  No.  7  was  charged  with  li  oz.  of  gim-cotton,  and  per- 
formed the  same  work  as  6  ozs.  of  gunpowder.  TTie  crowning  ex- 
periments were  Nos.  11  and  12  in  the  north  heading.  No.  12  was 
charged  with  16  ozs.  of  gun-cotton,  against  3  lbs.  4  ozs.  of  gunpowder 
in  No.  11,  the  shots  exceeding  anything  the  engineers  or  miners  had 
before  tested.  The  gun-cotton  exploded  first,  and  threw  against  the 
side  of  the  heading,  and  broke  into  nine  pieces,  220  cubic  feet  of  rock, 
or  about  15  tons  weight.  This  shot,  from  its  connexion  with  No.  11, 
was  supposed  to  have  assisted  it  materially.  No.  11  removed  to  the 
distance  of  about  one  yard  224  feet  of  rock,  or  about  16i  tons  weight, 
but  was  broken  into  six  pieces  only :  thus  showing  the  strength  of  the 
one  over  the  other.  The  following  properties  were  established  in  these 
experiments : — That  the  gun-cotton  may  be  considered  of  three  or  four . 
times  the  strength  of  gunpowder  ;  that  it  is  entirely  free  from  smoke — 
a  qualification  of  great  importance  in  mining  operations,  as  the  miners 
can  recommence  work  immediately  after  the  blasts  have  been  fired, 
which  is  not  the  case  with  gunpowder;  that,  in  keeping  the  cotton  on 
the  works,  and  its  being  handled  by  the  men,  there  is  not  so  much  risk 
from  explosion,  or  loss  from  waste,  as  with  gunpowder;  that  it  ignites 
with  more  certainty  than  gunpowder  ;  and,  from  the  decreased  size  of 
the  charge,  the  depth  of  the  drill-hole  may  be  diminished,  and  the 
power  more  concentrated ;  it  also  possesses  all  the  qualities  of  the  best 
gunpowder,  and  may  be  kept  under  water  instead  of  in  a  magazine — 
it  does  not  heat  by  keeping,  and  will  explode  at  not  less  than  350. 

Ibid. 


Another  New  Planet. 

From  tbe  Londoa  ""Evening  Mail"  of  Jaly  12, 1847. 

To  THE  Editor  op  the  Evenikq  Mail. 

Sir: — Hoping  that  the  weather  would  have  enabled  me  to  ac- 
company  it  with  this  night's  meridian  observations  of  the  new  planet. 

Vol.  ItlV.— Sbd  Suns— No.  2,  Auovsr,  1847.  12 
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whose  discovery,  I  doubt  not,  it  announces,  I  have  delayed  transmit- 
ting yoUy  till  the  last  moment,  the  following  copy  of  a  letter,. which  I 
received  this  afternoon  from  Professor  Schumacher: 

^'AUonOj  July  6, 
«My  Dear  Sir : — Mr.  Hencke,  the  discoverer  of  Aslraea,  writes  me 
that  he  has  found  a  small  star,  that,  indeed^  seems  to  be  a  new  planet. 
I  have  received  his  letter  so  late,  that  there  is  no  more  time  to  day  to 
print  the  circular;  so,  till  next  Friday,  you  must  be  content  with  this 
previous  notice.    I  subjoin  his  estimated  places. 

Believe  me,  my  dear  sir,  yours  very  truly, 

H.  C.  Schumacher. 
<<  The  star  is  of  the  ninth  magnitude.    Its  estimated  places,  using 
Hour  XVII  of  the  Berlin  maps,  are — 

h.     m.  Right  Ascen,  South  Decliu'n. 

July  r        10    15    (mean  time,)        257°    T  3°  48' 

«•      3         11     45         "  «  256°  40'  3°  51' 

Perhaps,  however,  I  may  add,  from  the  above  data,  the  approxi- 
mate places  of  the  planet  for  the  next  four  nights,  at  about  11  o'clock, 
mean  time,  at  London. 

R.  A.  8.  D. 

h.    m.  s.  deg.  m.  s. 

July  9,  17     I  22  4  14  24 

«    10,  17     0  i29  4  18  18 

«    11,  16  59  36  4  22  12 

"    12,  16  58  43  4  26     6 

The  star  lies  nearly  midway  between  Zeta  and  Gamma  Ophiuchi; 
it  is  not  in  a  very  rich  part  of  the  heavens,  has  an  hourly  motion  of 
about  two  seconds  of  time  in  right  ascension,  and  of  about  ten  seconds 
in  declination,  so,  on  a  fine  evening,  it  will  be  found  without  much 
difficulty.  J.  South. 

Observatort,  Kensington,  > 
Friday  night,  i  past  10,  July  9.  J 

From  the  same  paper  of  Joly  14. 

The  New  Planet — We  received  yesterday,  the  Universal  Prussian 
Oazeite  of  Wednesday  last,  which  contains  the  following  official  as- 
tronomical information  respecting  the  new  planet,  in  addition  to  that 
with  which  Sir  J.  South  favored  us  yesterday: 

^^Berlirij  July  6,  1847.— On  the  1st  inst.,  at  lOh.  30m.  P.  M.,  the 
discoverer  of  AstraBa,  M.  Encke,  of  Driessen,  discovered  a  second  star, 
not  previously  marked  on  his  map,  of  about  the  9th  degree  of  magni- 
tude, in  257°  6'  T*  right  ascension,  and  2P  42'  5"  southern  declination. 
On  the  3d  inst.,  at  lib.  45m.  P.  M.,  it  had  retrograded  to  256°  40' 
right  ascension,  and  2P  51'  5"  southern  declination.  These  data  refer 
to  the  equinoctial,  which  forms  the  basis  of  the  academical  celestial 
charts,  one  of  which  may  serve  for  the  purposes  of  investigation.  Ac- 
cording to  the  information  alSTorded  by  M.  Encke,  the  new  planet,  (for 
tiiat  it  is  such  there  is  every  probability,)  was  observed  on  the  5th  of 
luly,  from  the  observatory  in  this  city,  on  the  meridian  and  in  the  re- 
fractor.   The  first  gives  the  plac^  as  follows :  Date,  July  5 f  time,  10b. 
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48m.  28s.;  right  ascension, 256°  51'  34"-5;  south  declination,  4®  8'  27"-8. 
A  comparison,  made  about  three  hours  later,  shows  that  the  right  as- 
cension is  daily  diminishing  by  about  12  minutes  and  the  southern 
declination,  increasing  about  6  minutes.  The  star  is  about  the  ninth 
degree  of  magnitude,  and  probably  belongs  to  the  smaller  planets. 
(Signed)  Encke.^' 

In  the  next  number  of  the  Mail,  we  find  the  followiug  elements  of 
the  new  planet. 

Sir: — I  forward  to  you  the  elements  of  the  new  planet,  based  upon 
the  Berlin  observation  of  July  5,  and  two  accurate  micrometrical  ob- 
servations^ made  here  on  the  evenings  of  the  10th  and  14th. 
Epoch  1847,  July  0.0,  Greenwich  M.  T. 
Mean  anomaly,  283°  56'   54"-0 

Longitude  of  perihelion,  8     17    24*1^   M.  E. 

Ascending  node,  137    25     35  -1 5  July  0. 

Inclination,  15      2    56  •! 

Angle  of  Eccentricity,  13    49    20  *0 

Log.  semi-axis  major,  0-4016899. 

Siderial  period,  4*004  years. 

From  these  elements  I  have  calculated  the  following  ephemeris, 
which  will  probably  be  of  some  assistance  to  your  astronomical  read 
ers,  until  we  have  obtained  further  observations  for  the  corrections  of 
the  elements.    The  positions  are  given  for  Oh.  M.  T.  at  Greenwich. 

Log.  Distance 
Rif ht  Ascention.  «— «w  «._-.,__^t__  ^        „ 

July  18,  16h.  59m.  6-3s. 

«      21,  16     57     42-7 

«      24,  16     56     33-9 

«      27,  16     55     40-5 

«      30,  |16     55       2-7 

The  orbit  is  very  similar  to  that  of  the  planet  Juno. 

I  remain,  sir,  yours,  very  respectfully,  J.  R.  Hind. 

Mr.  Bishop's  Observatory,  Regent's  Park,  July  15. 


Somth  Dkelination. 

frtin  Eartb. 

5°    35'     39" 

0*2140 

5     59     22 

0-2183 

6     23     58 

0-2229 

6     49     20 

0-2279 

7     15     22 

0-2331 

Observations  on  the  above  Planet ^  made  in  the  United  States,  at  the 
Philadelphia  High  School,  State  of  Pennst/lvania. 

High  School  Obs£rvator7,  Aug.  6,  1847. 
To  the  Editors  of  the  North  Jimerican  and  U.  S.  Gazette. 

Gentlemen: — During  a  temporary  absence  from  the  city,  my  atten- 
tion was  called,  by  an  article  in  the  New  York  Herald,  to  the  recent 
discovery  of  Hencke's  second  asteroid,  at  Driessen,on  the  first  day  of 
July  last.  On  arriving  in  this  city  to-day,  I  learned  that  Mr.  Russell 
Hinds'  Elements  and  Ephemeris  had  been  published  in  the  Evening 
Mail,  London,  July  19th,  and  received  in  this  city,  and  that  the  new 
asteroid  had  been  observed  on  the  nights  of  the  4th  and  5th,  at  our 
Observatory,  by  Mr.  Sears  C.  Walker,  assisted  by  Messrs.  Reynolds 
and  Mason.  It  is  of  the  ninth  magnitude,  and  perfectly  resembles  a 
fixed  star.  I  subjoin  Mr.  Hindi'  Elements  of  the  sixth  Asteroid  of 
our  system.    Its  name  has  not  yet  reached  us. 
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Epoch  July  0,  1847, 

283°  SQ'    54-0*'    m.  noon  Gr'h 

Perihelion  point, 

m    85    ?f ;  J  rn.  eq.  July  1. 

Ascending  node, 

Inclination, 

15       3     561 

Angle  of  eccentricity, 

13     49     200 

Mean  distance. 

0-4016899 

Siderial  period. 

4004 

The  following  Ephemeris  from  Mr.  Hinds' Elements,  (corrected  by 
Mr.  Walker's  observatioos,)  will  serve  to  point  out  the  place  of  this 
new  Asteroid  in  the  heavens.  The  date  is  for  mean  noon  Green- 
wich. 

Pknet'i  Hifht  AtMOiion.  Planet'i  Sonih  Declinfttion. 

August  2,  16h.      54m.     21s.  7°       56'        24" 

"       5,  16         54         17  8         23         32 

'<       8,  16         54         18  8         51  4 

<<     11,  16         54         45  9         18         54 

The  Elements  of  Mr.  Hinds  were  computed  from  Encke's  observa- 
tion of  July  5th,  and  Mr.  Hinds'  of  July  10th  and  14th.  They  re- 
semble those  of  the  Asteroid  Juno.  Mr.  Walker's  corrections  of  the 
Ephemeris  here  applied,  are  a  diminution  of  twenty  seconds  of  lime 
in  right  ascension,  and  an  increase  of  fourteen  minutes  of  arc  in  south 
declination. 

Mr.  Hencke  is  the  only  astronomer,  except  Olbers,  who  has  had  the 
good  fortune  to  discover  two  planets. 

Respectfully  yours,  E.  Otis  Kendall. 


New  Comet, 


M.  Mauvais  discovered,  on  Sunday  night,  about  11  o'clock,  a  new 
telescopic  comet,  between  the  constellation  Cepheus  and  the  Lesser 
Bear.  It  is  composed  of  a  nucleus  tolerably  distinct,  announced  by  a 
nebulosity,  extended  on  one  side  by  a  tail.  The  positioaof  this  comet 
was,  on  July  4,  1847,  at  13h.  35m.  50s.,  average  time, right  ascension, 
22h.  8m.  13s.;  northern  declension,  80°  26'.  Galignani. 


On  the  Use  of  a  Mixture  of  Spirit  of  Wine  and  Camphine.  as  a 
Light  for  Optical  Purposes.  By  John  George  Children,  Esq., 
F.  R.  S. 

I  have  lately  assisted  a  friend  in  getting  up  an  apparatus  for  dis- 
solving views,  &c.,  on  a  scale  too  large  for  sufficient  illumination  by 
the  best  Argand  lamp,  and  we  considered  condensed  hydrogen  gas  as 
too  dangerous  an  agent  for  a  plaything;  especially  in  private  houses 
in  the  country,  where  much  must  be  left  in  the  preparation  of  the 
gases,  &c.,  to  servants  unused  to  such  duties.  We  set  to  work,  there- 
fore to  find  a  substitute  that  might  answer  our  purpose ;  and,  after  a 
few  trials,  we  obtained  a  tolerable  light,  by  throwing  the  fiamo  of 
spirit  of  wine  on  a  surface  of  quicklime,  by  a  current  of  oxygen  gas, 
something  after  the  manner  of  Lieut.  Drummond's  original  experi- 
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ment.*  The  illumination  by  the  flame  of  spirit  of  wine  alone,  how- 
ever, proved  to  be  too  feeble ;  but,  by  mixing  a  portion  of  camphine 
(spirit  of  turpentine)  with  it,  (which  readily  dissolves  in  alcohol,)  in 
the  proportion,  by  measure,  of  one  part  of  camphine  to  eight  parts  of 
spirit  of  wine,  of  the  specific  gravity  of  '841  at  60°  F.,  (equivalent  to 
the  spirit  of  commerce  at  60^)  we  obtained  a  light  amply  sufficient, 
not  only  for  my  friend's  dissolving  views,  but  also  for  his  microscope 
and  physioscope,  and  perfectly  free  from  all  danger,  or  even  possibility 
of  explosion.  My  friend's  screen  is  about  22  x  18  feet ;  and  if  it  were 
twice  as  large,  the  light  is  quite  capable  of  illuminating  it  brilliantly ; 
and  it  shows  a  microscopic  object,  magnified  from  half  an  inch  to  thirty 
feet,  or  720  times,  linear,  with  great  distinctness  and  beauty.  I  do 
not  mean,  that  our  toy  can  be  compared  to  the  almost  solar  intensity 
of  the  oxy-hydrogen  light,  also  invented  by  the  late  Lieut.  Drum* 
niond,t  and  now  in  common  (too  common  ?)  use;  but  in  a  trial  I  made 
the  other  day,  in  Francis  Street,  with  an  apparatus  hastily  put  together 
for  the  purpose,  by  Mr.  Collins,  I  found  its  effect,  measured  by  one  of 
Wheatstone's  photometer's,  equal  to  that  of  seventy-six  of  Brecknell 
&  Turner's  best  platted  wick  wax  candles;  and  in  several  trials  with 
our  own  apparatus,  more  carefully  arranged,  and  with  thoroughly 
well  and  recently  burnt  lime,  (an  essential  caution,)  we  have  found  it 
quite  equal  to  108  of  the  same  candles,  and,  on  one  occasion,  to  120! 
The  oxy-hydrogen  light  at  Mr.  CoUins's,  which  was  splendidly  bril- 
liant, being  compared  in  the  same  manner,  was  found  equal  to  121  of 
the  same  candles. 

In  these  experiments,  no  portion  of  the  rays  from  either  of  the  lights 
was  intercepted ;  our  object  being  to  ascertain  the  comparative  illumi- 
nating power  of  their  entire  surfaces,  and  not  their  comparative  inten- 
sities only  4 

Were  it  not  for  the  peculiar  odor  of  the  so-called  naphtha,  or  coal- 
oil,  which,  to  some  persons,  is  highly  offensive,  even  in  its  purest  state, 
it  might,  when  highly  rectified,  be  advantageously  substituted,  in  an 
economical  point  of  view,  for  the  spirit  of  wine.  Four  ounces  of  cam- 
phor, dissolved  in  a  pint  of  that  liquid,  gives,  under  the  same  circum- 
stances, nearly  as  brilliant  a  light  as  the  spirit  and  camphine. 

The  light  from  camphine  alone  is, for  a  few  seconds,  intensely  bril- 
liant, but  it  is  soon  quenched  in  the  enormous  mass  of  unburnt  carbon, 
which  partly  condenses  on  the  lime,  and  partly  escapes  into  the  atmos- 
phere, filling  the  whole  apartment  with  a  dense  and  almost  suffocating 
cloud  of  floating  black  particles.  A  sufficient  and  well-regulated  sup- 
ply of  oxygen  gas  might,  perhaps,  remedy  this  defect, 

*  Philosophical  TraDsactions,  1826,  p.  330.  Drummond's  object  and  ours  were 
somewhat  dilTerent.  He  wanted  to  get  an  intense  but  small  sphere  of  li^ht, 
"  adapted  tQ  the  nature  of  a  (parabolic)  reflector:"  we  also  wanted  as  intense  a  li^ht 
as  we  could  obtain,  but,  as  we  could  not  advantageously  use  a  reflector^  one  which 
should  likewise  extend  over  a  much  larger  surface. 

t  Philosophical  Transactions,  1830. 

t  Some  attempts,  indeed,  were  made  in  Francis  Street,  to  compare  the  intensities 
alone;  but  the  apparatus,  from  want  of  time  to  prepare  a  better,  was  too  imperfect 
to  allow  me  to  place  any  confidence  in  the  results.  As  far  as  they  went,  they  were 
flrreatly  in  favor  of  the  superior  hUentiiy  of  the  oxy-hydrogen  light.  1  hope  to  re- 
peat the  trials  with  a  more  refined  apparatus. 

12* 
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Our  apparatus  consists  of  a  copper  lamp,  with  two  tubes,  lying  close 
together,  and  each  containing  a  wick  formed  of  flat  cotton^  rolled  up 
into  a  cylinder;  and  a  cylinderof  Jime,  about  three-eighths  of  an  inch 
long,  and  one-eighth  of  an  inch  in  diameter,  inclosed  in  a  thin  copper 
case.  The  pipe  conveying  the  oxygen  gas  from  the  gasometer,  termi- 
nates in  a  small  jet,  inclining  upwards,  which  lies  between  the  two 
wicks,  slightly  parted  to  receive  it,  and  within  rather  less  than  one- 
eighth  of  an  inch  from  the  circular  disc  of  Ihne,  and  about  one-fourth 
of  an  inch  above  the  lower  edge  of  the  copper  case.  We  find  that  the 
common  chalk  of  this  neighborhood,  furnishes  a  lime,  which  gives  a 
better  light  than  that  from  the  Bristol,  or  any  other  limestone  we  have 
tried.* 

Nalsiead  Placcy  Feb.  13,  1847.  Lond.  Edin.  &  Dub.  Mag. 


High  Temperature  of  Mines.    By  Robert  Were  Fox. 

The  temperature  of  some  of  the  deeper  parts  of  the  United  Minest 
has  long  been  observed  to  be  remarkably  high ;  and  it  has  greatly  in- 
creased with  the  increasing  depth  of  the  excavations. 

Captain  Youren,  one  of  the  agents  of  the  mine,  informs  me,  that 
near  the  eastern  extremity  of  the  deepest  level,  on  the  ^^middle  lode,^ 
there  is  a  spring  or  jet  of  water,  discharging  about  94  gallons  a  minute, 
at  the  temperature  of  106 i^:):  Fahrenheit.  This  level  is  250  fathoms 
below  the  surface,  and  about  200  fathoms  under  the  level  of  the  sea« 
The  «lode''  has  an  underlie  or  dip  of  about  2J  feet  in  a  fathom  to- 
wards the  north,  and  the  water  flows  from  its  northern  or  upper  wall; 
whilst  from  the  opposite  side,  or  southern  wa/lotihe  lode,  at  the  dis- 
tance of  only  3J  feet,  there  is  another  spring,  discharging  30  gallons 
of  water  in  a  minute,  at  the  temperature  of  97J°  Fahrenheit.  The 
air  near  both  these  springs  was  found  to  be  at  104i^  Fahrenheit:  and 
^^killas'*  is  the  only  rock  which  has  been  seen  within  30  fathoms  of 
them.  Granite  occurs  at  a  considerable  ^distance  westward  of  the 
place;  and  two  "el  van  courses"  traverse  tne  mine  in  nearly  the  same 
E.  and  W.  direction  as  the  lode. 

1  have  found  that  i  of  a  pint  of  the  water  from  the  warmer  spring, 
contained  15  grains  of  saline  matter,  consisting  of  muriate  of  lime  and 
common  salt — in  about  equal  proportions,  with  a  trace  of  sulphuric 
acid,  probably  combined  with  lime.  In  the  same  quantity  of  the 
cooler  water,  only  lOi  grains  of  muriate  of  lime  and  common  salt 
were  found,  the  latter  in  less  proportion  than  the  former, — and  in  this 
water  also  there  was  a  slight  trace  of  sulphuric  acid.  In  both  instan- 
ces, the  water  was  clear, — saline  to  the  taste, — and  without  any  me- 
tallic salt. 

*  Drummond  also  obtained  the  most  brilliant  light  from  chalk  lime. 

fThis  mine,  (for  it  is  one  concern,)  continues  to  produce  abundance  of  copper 
ore.  It  is  situated  in  the  parish  of  Gwennap,  about  eight  miles  to  the  northward, 
or  almost  N.  N.  W.  of  Falmouth,  and  is  several  miles  from  the  sea. 
.  {The  thermometer  employed  has  been  carefully  compared  with  a  standard  one, 
and  found  to  be'i  of  a  degree  too  high;  so  that  this  small  amount  must  be  deducted 
Ixom  ihe  results,  making  them  10608°, 97'5o,  and  104°, respectively. 
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.  It  may,  I  think,  be  inferred  from  the  saline  contents  of  these  springs, 
that  tliey  have  a  common  origin  or  source ;  whilst  their  high  tempera- 
tures indicate  their  having  come  from  a  considerable  depth ;  and  the 
quantity  of  water  they  discharge,  that  the  lode,  or  rocks  benealh,  must 
be  very  pervious  to  it.  In  these  instances,  at  least,  there  are  no 
grounds  for  supposing  that  any  chemical  decomposition  of  the  sulphur 
ores  in  the  lode,  has  caused  the  high  temperature  of  the  water,  or  con- 
tributed to  it  in  any  degree,  seeing  that  it  contains  no  metallic,  and 
scarcely  any  sulphate,  salt. 

The  difference  in  the  heat  of  the  two  springs  may,  perhaps,  in  part, 
be  attributed  to  the  tendency  of  the  warmer  currents  to  rise  towards 
the  upper  wall  of  the  lode;  and,  still  more,  to  that  of  water  at  a  much 
lower  temperature,  passing  from  superior  strata  down  upon  the  in- 
clined surface  of  the  lower  wall,  where,  mixing  with  the  water  rising 
from  below,  the  temperature  becomes  modified,  as  \^ell  as  the  pro* 
portion  of  the  saline  contents. 

It  cannot  be  doubted  that  ascending  and  descending  currents  of 
water,  more  or  less  copious,  and  at  different  degrees  of  temperature, 
abound  in  the  veiqs  and  fissures  of  the  earth,  and  often  at  the  junc- 
tions of  different  rocks,  and  that  they  must  have  a  great  influence  in 
modifying  the  subterranean  temperature,  and  in  different  degrees  in 
different  places. 

Common  salt  is  of  rare  occurrence  in  our  mines :  its  presence  in  the 
water  in  question,  cannot  well  be  attributed  to  the  flowing  of  sea- 
water  into  the  excavation,  in  consequence  of  its  local  or  direct  pres- 
sure ;  for,  if  some  miles  of  distance  from  the  coasts  did  not  render  this 
highly  improbable,  the  considerable  streams  at  very  high  tempera- 
tures, and  very  constant  too,  (as  appears  from  observations  made  at 
different  times,)  are  facts  not  consistent  with  such  an  explanation.  If 
the  subterranean  jets  of  water  were  caused  by  the  inroads  of  a  neigh- 
boring sea,  we  should  expect  to  find  them  at  comparatively  low  tem- 
peratures, and  these  diminishing  in  proportion  to  the  duration  and 
amount  of  the  influx. 

The  salt  may,  however,  have  been  derived  from  the  ocean-,  in  con- 
sequence of  the  latter  penetrating  into  the  earth  at  its  greater  depths, 
or  even  at  its  lesser  ones,  which,  under  different  given  circumstances, 
it  may  be  supposed  to  do.  In  either  case,  the  salt  water  would,  from 
its  superior  specific  gravity,  have  a  tendency  to  descend  through  the 
heated  and  less  saline  water  in  the  veins,  fissures,  &c.,  where  the  fluids, 
becoming  gradually  more  or  less  mixed  and  extended  in  different  di- 
rections, might  ultimately  appear  in  some  of  our  mines,  brought  up, 
perhaps,  in  the  largest  proportions,  by  the  upward  tendency  of  the 
more  heated  currents  of  water. — Fourteenth  ^dnnual  Report  of  the 
Royal  Cormoall  Polytechnic  Society.  Lond.Mec.  Mag. 


Description  of  a  New  Mercurial  Trough.     By  Professor  Loutet, 

of  Brussels. 

In  small  laboratories,  in  which  one  of  the  chief  points  to  be  aimed 
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at  is  economy,  in  making  researches  on  gases  soluble  in  water,  a  small 
porcelain  trough  is  commonly  employed,  capable  of  contaioitig  twenty 
to  twenty-five  pounds  of  mercury.     The  size  of  the  bell-glass  is  pro- 
portioned to  the  capacity  of  the  trmigh ;  thus  only  small  quantities  of 
gas  can  be  collected, — quantities  often  insufficient  for  the  desired  ex- 
periments.    With  a  view  to  obviate  this  inconvenience,  1  have  modi- 
fied the  mercurial  trough,  so  as  to  be  able,  without  sacrificing  economy, 
to  collect  considerable  quantities  of  gas;  and  I  have  thought  it  may  be 
of  use  to  give  a  description  of  this  new  instrument,  for  the  service  of 
persons  engaged  in  particular  researches.    This  apparatus  is  formed 
of  a  small  oblong  oak  box,  to  the  bottom  of  which  is  cemented  a  glass, 
which  fits  exactly  over  its  whole  extent.     The  external  surface  o(  this 
glass  is  carefully  polished  and  prepared.     In  the  centre  of  one  of  its 
small  sides,  (it  is  rectangular,)  is  worked  a  narrow  and  deep  groove, 
parallel  to  the  large  sides  of  the  right  angle.    This  opening  corres- 
ponds to  a  hollow  in  the  bottom  of  the  box.     This  being  done,  I  ar- 
range the  apparatus  in  the  following  way,  when  I  desire  to  collect  a 
gas  over  the  mercury: — I  procure  bell-glasses,  made  of  emery-stop- 
pered bottles,  the  bottom  of  which  is  removed;  the^edges  of  these  re- 
ceivers are  prepared  and  rubbed  with  emery,  and  apply  accurately  to 
the  ground  glass,  precisely  like  the  receiver  of  an  air-pump.     The 
edges  may  be  very  slightly  greased,  or  this  precaution  may  be  dis- 
pensed with.     The  receiver  is  placed  on  the  ground  glass,  where  it  is 
kept  fixed  with  one  hand;  with  the  other  hand  the  stopper  is  removed, 
and  it  is  entirely  filled  with  mercury;  then  it  is  carefully  re-stopped. 
This  being  done,  a  small  quantity  of  mercury  is  poured  into  the  box, 
so  as  to  fill  the  small  cavity,  and  to  cover  its  bottom  with  a  stratum  of 
some  millimetres.     The  receiver  may  now  be  moved  in  all  directions, 
and  may  be  slid  until  it  is  over  the  small  cavity,  into  which  the  ex- 
tremity of  the  curved  tube  by  which  the  gas  is  disengaged,  is  adapted. 
To  one  of  the  angles  of  the  box,  may  be  fitted  a  small  pure  iron  stop- 
cock, by  which  the  mercury  is  drawn  ofi*  when  the  operation  is  ended. 
For  greater  clearness,  I  subjoin  a  figure,  which  represents  this  new 
trough  of  the  dimensions  which  I  have  adopted. 


A  B5=4J  centimetres.*    B  C=23  centimetres.    C  DsslT  centimetres. 
Depth  of  the  longitudinal  groove,  taken  above  the  class  plate,sB2  centimetres. 

Lond.  Edin,  &  Dub.  Mag. 

*  The  centimetre  is  «=  0*393708  of  an  English'inch. 
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Mines  and  Sleam  Power  qf  France. 

The  Journal  des  Dehals  has  published  two  important  articles  on 
the  mineral  resources  and  steam  po\.ver  of  France— supposed  from  the 
pen  of  M.  Michel  Chevalier — some  of  the  chief  details  of  which  are 
here  extracted.  The  statistics  are  founded  on  the  year  1844.  France, 
it  is  said,  in  the  order  of  importance  in  coal  mining  wealth,  takes  the 
third  rank;  that  is,  comes  after  England  and  Belgium:  in  iron  she  oc- 
cupies the  second  place.  The  absolute  and  relative  consumption  of 
iron  and  coal  in  those  states  in  which  it  is  officially  known,  is  thus 
stated : 

Countries.  Coal.  Iroo. 

England,  Tons  23,500.000  1,200,000 

France,  5,400,000  480,000 

Belgium,  3,200,000  120,000 

Zollverein,  3,000,000  300,000 

These  figures  give  the  consumption  per  head,  in — 

England,  at  Kilog.  870  Eilog.  40  75 

Belgium,  800  30  — 

France,  154  13  71 

Zollverein,  107  10  71 

In  1844,  Prance  reckoned  425  mines  of  coal,  covering  about  450,000 
hectares;  252  were  in  work,  and  173  remained  still  in  inactivity.  The 
working  of  the  252  mines,  the  greater  part  of  which  were  distributed 
among  twelve  principal  basins,  employed  in  1844,  29,554  workmen, 
and  produced  3,055,000  metrical  tons  of  coal,  580,000  of  anthracite, 
and  148,000  of  lignite ;  total  of  combustible  material,  3,783,000  tons, 
or  in  kilogrammes,  3,783,000,000.  This  was  about  the  seventh  of  the 
production  of  England,  and  a  little  less  than  the  total  Belgian  extrac- 
tion ;  for,  it  must  be  noted,  that,  in  addition  to  the  quantity  consumed 
at  home,  as  before  stated,  Belgium  exported  in  that  year,  1,300,000 
tons.  Since  1839,  the  number  of  the  mines  worked  in  France  had  in- 
creased only  as  6  to  8;  but  the  extraction  advanced  from  28  to  30  per 
cent.  Production,  however,  was  still  so  much  in  arrear  of  consump- 
tion, as  to  require  from  Belgium  and  England  1,756,000  tons  more. 
It  is  as  yesterday  only,  so  to  say,  that  steam  has  been  employed  as  a 
moving  power,  and  yet  it  already  furnishes  the  globe  with  a  force  es- 
timated at  more  than  10,000,000  of  horses,  or  60,000,000  of  men. — 
The  actual  effective  force  of  steam  engines  in  France  is  thus  stated : 
For  purposes  of  industry,  the  number  fs  3645,  serving  4214  establish- 
ments and  manufactories,  and  representing  45,781  steam  horse  power, 
or,  at  three  draught  horses  per  steam  horse,  137,340  draught  horses. 
Since  1839,  this  mechanical  material  had  increased  in  the  proportion 
of  45  to  50  per  cent.  The  steam  engines  employed  in  navigation,  form 
a  total  of  382  vessels,  with  a  collective  force  of  12,789  steam  horses. 
The  increase  under  this  special  head,  in  six  years,  has  only  been  from 
25  to  30  per  cent.  The  number  of  passengers  transported  in  1844,  by 
sleam  vessels,  was  3,2S7,000,  and  of  merchandize  1,082,000  tons. — 
The  number  of  the  first,  compared  with  1843,  was  about  stationary. 
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and  of  the  latter,  in  decrease.  The  competition  of  railways  would 
account  for  the  fact.  The  locomotive  machines  gave,  in  1844,  a  total 
of  292;  serving  16  lines  of  railway.  Of  this  number,  168  were  of 
French  workmanship,  and  124  of  foreign  origin.  This  was  an  increase 
of  46  machines  upon  1843,  and  of  88  upon  1842.  In  total,  France 
possessed,  in  1844,  4319  steam  engines  of  all  sorts,  of  the  collective 
steam  horse  force  of  62,950,  or  of  188,847  draught  horses,  or,  at  the 
rate  of  about  six  men  to  one  draught  horse,  of  1,321,929  men.  Such 
is  the  industrial  army  which  steam  now  furnishes  to  France,  and, 
whatever  may  be  written  against  machinery,  we  do  not  find  that  the 
employment  of  this  mechanical  power  has  yet  left  the  people  bereft  oi 
work.  Since  the  last  four  or  five  years,  the  nunaber  of  steam  maciiines 
augments  rapidly  in  France,  and  yet,  it  is  necessary  to  say,  it  repre- 
sents scarcely  yV^th  of  the  mechanical  power  employed  in  England. 

Load.  Mia.  Jour. 


Receipts  for  Cleaning  Engravings. 

Put  the  engraving  on  a  smooth  board, cover  it  thinly  with  common 
salt  finely  pounded;  pour  or  squeeze  lemon  juice  upon  the  salt,  so  as 
to  dissolve  a  considerable  portion  of  it ;  elevate  one  end  of  the  board, 
so  that  it  may  form  an  angle  of  48  or  50  degrees  with  the  horizon. 
Pour  on  the  engraving  boiUng  water  from  a  tea  kettle,  until  the  salt 
and  lemon  juice  be  all  washed  ofi*;  the  engraving  will  then  be  per- 
fectly clean,  and  free  from  stains.  It  must  be  dried  on  the  board  or 
some  smooth  surface  gradually.  If  dried  by  the  fire  or  the  sun,  it 
will  be  tinged  with  a  yellow  color.  Any  one  may  satisfy  himself  of 
the  perfect  eflacacy  of  this  method,  by  trying  it  on  an  engraving  of 
small  value. 

Another  plan  for  cleaning  engravings,  at  least  for  removing  the  chief 
part  of  that  discoloration  they  may  have  acquired  by  age  and  expo- 
sure, and  constant  use,  is  to  lay  the  print  face  downwards,  in  a  vessel 
large  enough  to  admit  the  whole  lying  quite  flat;  water,  boiling  hot, 
is  then  poured  over  it,  sufficient  to  cover  it  to  the  depth  of  an  inch  or 
more ;  the  print  is  allowed  to  soak  in  the  water  more  or  less  time,  ac- 
cording to  circumstances.  By  degrees,  the  dirtiness  disengages  itself 
from  the  surface  into  the  water.  The  print  is  then  taken  out  and  pass- 
ed through  fresh  clear  water,  and  held  or  hung  up,  for  the  superflu- 
ous moisture  to  run  from  it;  and  when  this  has  sufficiently  taken  place, 
it  is  laid  between  sheets  of  while  French  blotting  paper,  and  covered 
by  a  thick  millboard,  weights  being  laid  on  it,  so  as  to  have  the  effect 
of  a  moderate  press ;  and  it  is  thus  left  to  dry.  Where  there  is  much 
soiling  to  be  removed,  and  of  old  standing,  it  may  be  allowable  to  use, 
gently  and  carefully,  a  soft  hair  brush,  whilst  the  prhit  is  saturated 
with  the  water,  to  assist  in  the  disengagement  of  the  impurities.  Of 
course,  throughout  the  operation,  care  must  be  taken  in  handling  the 
print,  lest  it  should  tear,  as  plate  paper  is  very  soft  when  saturated 
with  waier. 

An  engraving,  however  soiled  by  age,  smoke,  ink,&c.,  &c.,  may  be 
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speedily  restored,  by  simply  immersing  it  in  ozymuriatic  acid,  permit- 
ing  it  to  remain  a  longer  or  a  siiorter  time,  according  to  the  strength 
of  the  solution,  or  the  degree  in  which  the  paper  of  the  engraving  is 
stained. 

To  avoid  the  trouble  of  obtaining  the  acid  by  distillation,  it  is  an 
equally  effectual  method  to  add  one  ounce  of  black  oxide  of  manga- 
nese, or  the  red  oxide  of  lead,  to  three  ounces  of  common  muriatic 
acid,  diluted  with  water.  At  the  end  of  two  or  three  hours  the  acid 
will  become  colorless,  and  may  be  used  after  a  little  further  dilution. 

A  slight  deposit  of  saline  crystals  will  be  found  on  the  print  after  it 
is  removed  from  the  solution,  (in  which,  by  the-by,  it  should  remain 
at  least  an  hour,)  which  may  be  discharged  by  repeated  rinsings  in 
pure  water.  It  were  as  well  to  add,  that  the  bottle  in  which  the  mix- 
ture is  made  should  bo  strong,  or  its  stopper  not  made  very  fast,  as  the 
elastic  vapor  extracted  on  making  the  mixture  may  cause  an  explosion. 

London  Art-Union. 


Description  of  the  Locomotive  Engine  ^^NamurJ^ 

The  "Namur"  is  a  six-wheeled  engine,  with  the  whole  of  the  work 
ing  parts  outside. 

Diameter  of  the  driving  wheels,         .  .      7  ft*    0  in. 

do.  supporting      do.,      .  .  3  ft.     9  in. 

Distance  between  centre  of  the  extreme  wheels,  13  A.    0  in. 

Diameter  of  cylinder,  .  .  .  •  16  in. 

Length  of  stroke,  ....  20  in. 

Number  of  tubes,        .  .  .  .  182 

Length  of  ditto,     •  •  .  .  lift.     0  in. 

Diameter  of  tubes^  outside,     «  .  .  2  in. 

Length  of  fire-box,  .  .  •  4  ft.     3  in. 

Breadth  of  ditto,  .  .  .  .      3  ft.    5  in. 

Area  of  fire  grate,  •  .  .  14  ft.     6  in. 

Surface  in  fire-box,    •  .  .  .     62  ft.     0  in. 

Surface  of  tubes,  inside,    .  .  .*       927  ft.    0  in. 

Total  surface,  .  *  .  .  989  ft.     0  in. 

This  engine  is  constructed  for  the  Namur  and  Liege  Railway,  and 
has  run  on  the  London  and  North  Western  Railway,  with  every  va- 
riety of  train,  a  distance  of  2300  miles.  In  the  course  of  the  experi- 
ments, the  following  speeds  have  been  reached: — With  a  train  of 
trucks  loaded  with  coke,  and  weighing  80  tons,  exclusive  of  engine 
and  tender,  51  miles  per  hour  on  a  level; — with  a  train  weighing  50 
tons,  62  miles  per  hour  was  attained,  between  Tring  and  Wolverton. 
But  the  most  severe  test  an  engine  can  be  put  to,  is  when  it  has  no 
train  behind  it :  an  experiment  of  this  kind  was  tried  with  the  Na- 
mur. Capt.  Addington,  inspector  general  of  railways,  and  Capt.  Sim- 
monds,  his  assistant,  being  on  the  engine  at  the  time,  with  which  a 
speed  of  75  miles  an  hour  was  attained  on  level  ground,  going  round 
a  curve  between  London  and  Harrow.  The  speed  was  taken  by  Cap- 
tains Addington  and  Simmonds,  and  both  were  perfectly  satisfied  with 
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its  steadiness  at  that  rate  of  speed.    A  second  engine  is  building  for 
the  North  Western  Railway  with  8  feet  driving  wheels. 

Civ.  Eog.  db  Arch.  Jour. 


Elastic  Tire  Wheels. 


The  attention  of  the  visitors  to  the  Parks  this  week  has  been  much 
attracted  by  the  appearance,  among  the  crowd  of  gay  equipages,  of  a 
brougham  with  silent  wheels.  The  tire  of  the  wheels  consists  of  an 
elastic  tubular  ring,  made,  (we  believe,)  of  caoutchouc,  inclosed  in  a 
leathern  case,  and  inflated  with  air  to  any  degree  of  lightness  desired. 
The  motion  of  Ih^  carriage  is  exceedingly  easy.  We  are  informed 
that  it  has  now  gone  about  a  hundred  miles,  over  roads  of  all  sorts, 
even  some  that  were  newly  macadamized,  and  that  the  outer  leathern 
casing  is,  (contrary  to  what  might  have  been  expected,)  as  sound  and 
entire  ar  at  first,  not  exhibiting  in  any  part  of  it  the  slightest  tendency 
to  rupture.     The  inventor  is  Mr.  R.  H.  Thompson,  C.  E. 

Load.  Mec.  Mag. 


Seview  of  the  Mines  and  Mining  Industry  of  Belgium. 

R.  Valpy,  Esq.,  (of  the  Board  of  Trade,)  read  a  paper  on  this  sub- 
ject at  the  meeting  of  the  British  Association :  it  stated  that,  as  a  coal- 
producing  country,  Belgium  ranked  the  second  in  Europe.  The  ratio 
of  the  coal  district  to  the  total  area  is — 

Acres.  Tons  anniialiy. 

Great  Britain  ■^\^  or  2,930,000       producing       34,000,000 

Belgium  ^  «  335,000  "  4,500,000 

France  ^|^  "  630,000  ^  3,783,000 

Germanic  Union  3,000,000 

In  1838,  the  total  number  of  coal  mines  in  Belgium  was  307,  ^ith 
470  pits  in  work,  and  172  in  processof  construction,  employing  37,171 
persons;  being  an  increase  of  8454 — or  2S  per  cent. — on  the  number 
employed  in  1829.  The  increase  of  the  quantity  of  coal  raised,  was 
not  accurately  ascertained,  but  it  appeared  to  be  about  37  per  cent. 
The  average  cost  of  production  is  10s.  8d.  per  ton,  and  the  average 
price  23s.  Id.  for  first  quality,  and  16s.  6Jd.  for  the  second  quality  of 
coal;  the  average  rate  of  wages  is  Is.  6-^\d.  per  day.  The  establish- 
ments for  preparing  other  mineral  productions  for  market,  in  1838, 
were — for  iron  221,  copper  8,  zinc  7,  lead  2;  the  total  number  of  fur- 
naces was  139,  of  which  47  used  coke,  and  92  charcoal.  The  total 
number  of  accidents  from  1821  to  1840  was  1352;  which  occasioned 
severe  hurts  to  882  persons,  and  deaths  to  1710,  making  a  total  of 
2592  sufferers  in  20  years.  Load.  Min.  Jour. 
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On  the  Resistance  of  the  Atmosphere  to  Railway  TVainSy  and  a 
Means  of  Lessening  the  same.     By  H.  Bessemer,  C.  E. 

The  amouiu  of  absolute  resistance  of  the  atmosphere,  to  bodies 
moving  through  it  at  high  velocities,  is  still  a  moot-point,  and  perhaps 
in  no  branch  of  engineering  have  we  greater  discrepancies  in  opinion^ 
as  to  the  actual  loss  resulting  from  this  cause.  Dr.  Lardner,  who  de* 
voted  a  good  deal  of  attention  to  the  point  in  question,  arrived  at  the 
conclusion,  that  the  atmospheric  resistance  offered  to  passenger  trains 
moving  at  30  miles  per  hour,  was  15  lbs.  per  iou  of  the  gross  weight 
of  the  train,  or  \h  times  the  whole  amount  of  tiie  resistance  caused  by: 
ail  the  other  power-absorbing  forces  combinei^.  It  is  easy  to  see, how- 
ever, that  this  mode  of  calculation  must  be  anything  but  correct,  a9 
the  resistance  will  vary,  not  according  to  the  greater  or  less  weight  oC 
the  train,  but  as  the  greater  or  less  area  exposed  to  the  direct  atmos- 
pheric resistance,  together  with  the  shape  of  the  front  or  leading  car- 
riage. The  most  generally  acknowledged  rule  is,  that  at  a  speed,  for 
example,  of  35  miles  per  hour,  the  resistance  is  6  lbs.  per  square  foot. 
This  is  convincingly  confirmed  by  a  series  of  experiments  entered  into 
by  Mr.  Bessemer,  who  has  devoted  his  attention  to  this  greatly  ne- 
glected question.     He  says, 

<<  In  my  experiments  before  referred  to,  I  fitted  up  an  apparatus  con- 
sisting of  a  horizontal  wheel  supported  by  a  vertical  shaft  which  was* 
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driven  by  bevel  gear,  and  connected  to  a  steam  engine.  The  hori- 
zontal wheel  was  keyed  firmly  to  the  shafts  and  carried  upon  it  a  se- 
cond wheel  made  of  wrought  iron,  and  free  to  move  upon  the  shaft. 
This  second  wheel  was  placed  above  the  first,  and  supported  upon  it 
by  small  anti-friction  wheels  of  steel  attached  to  the  upper  one,  so  that 
the  upper  horizontal  wheel  could  revolve  with  exceedingly  little  force. 
One  of  Salter's  spring  balances  was  attached,  by  its  opposite  ends,  to 
one  of  the  arms  of  each  wheels  so  that  the  two  wheels  were  made  to 
move  in  concert,  excepting  when  any  opposing  force  was  applied  to 
the  progress  of  the  upper  wheel,  when  the  spring  balance  served  to 
indicate  the  amount  of  such  opposing  force.  But  as  the  indications 
could  not  be  read  off  during  the  experiment,  I  attached  to  the  index  a 
pencil  tracer  and  card, so  that  when  the  apparatus  was  at  rest,  the  re- 
sistance which  had  been  indicated  on  the  card  could  be  read  off. — 
Matters  having  been  thus  arranged,  a  model  carriage  of  wood,  on  a 
scale  of  one-sixth  the  size  of  those  in  use  upon  railways,  was  attached 
to  the  light  iron  wheel,  and  the  apparatus  put  in  motion.  The  amount 
of  resistance  opposed  to  the  passage  of  the  carriage  ihrougfi  the  air, 
was  ascertained  by  the  wheel  on  which  it  was  placed  moving  on  its 
friction  rollers,  and  indicating  on  the  spring  balance  the  number  of  the 
pressure.  The  speed  was  gradually  augmented  from  the  time  of  start- 
ing, in  each  experiment;  and  when  the  number  of  revolutions  per 
minute  was  attained,  which  was  equal  to  the  number  of  miles  per 
hour  previously  determined  on  for  each  series  of  experiments,  the 
speed  was  gradually  diminished,  till  the  carriage  was  brought  to  a 
state  of  rest,  when  the  indication  on  the  card  was  copied  off,  and  the 
same  experiment  twice  repeated,  so  as  to  obtain,  in  ail  cases,  the  mean 
of  three  experiments.  The  first  series  indicated  a  resistance  of  2-1  lbs. 
per  square  foot  ol  front  surface  of  carriage,  at  20  miles  per  hour;  a 
resistance  of  3*2  lbs.  at  25  miles  per  hour;  a  resistance  of  4*5  lbs.  at 
30  miles ^  a  resistance  of  6-1  at  35  miles;  a  resistance  of  10*0  at  45 
miles  per  hour.  The  last  was  the  highest  rate  of  speed  which  the  ap- 
paratus was  capable  of  moving  at,  without  danger  of  derangement; 
and  the  resistance  af  this  rate  per  superficial  foot  of  frontage  of  car- 
riage amounted  exactlyto  10  lbs.  I  took  this  speed  as  the  basis  of 
my  subsequent  experiments,  because  the  various  pressures,  being  ex- 
pressed in  round  numbers,  will  impress  themselves  more  distinctly  on 
the  mind  than  if  decimals  were  used.  Having  thus  ascertained  that 
the  pressure  amounted  to  exactly  10  lbs.,  on  the  end  of  the  model  car- 
riage  of  1  foot  square,  a  second  carriage  was  placed  between  the  buf- 
fers left  open,  as  is  the  present  practice  on  railways.  The  two  car- 
riages being  put  in  motion,  at  the  selected  rate  of  45  miles  per  hour, 
the  resistance  indicated  as  the  mean  of  three  experiments,  was  14-1 
lbs.,  so  that,  striking  off  the  decimal,  we  have  4  lbs.  resistance  per  su- 
perficial foot  of  the  second  carriage.  A  third  carriage  was  connected 
before,  and  the  experiment  proceeded  with  in  a  similar  manner.  The 
indication  was  now  18  lbs.,  showing  an  addition  of  4  lbs. for  the  third 
carriage.  Three  more  carriages  were  successively  added,  and  the  re- 
sult in  each  case  was  precisely  4  lbs.  per  superficial  foot.  A  train  of 
8i|:  carriages  being  thus  connected^  the  spring  balance  indicated  30-5 
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lbs.,  buty  as  before  stated,  I  throw  off  the  decimal,  and  thus  obtain  10 
ibs.  resistance  for  the  first  carriage,  and  four  pounds  for  each  of  the 
five  following  carriages,  making  20  lbs.  resistance  for  the  intermediate 
carriages,  or  ^^  as  much  pressure  on  each  of  the  last  carriages  as  was 
exerted  on  the  first.  Having  arrived  at  this  important  result,  the  next 
stage  of  experiments,  and  that  on  which  depended  entirely  the  success 
of  the  plan  I  had  devised  in  my  mind,  for  reducing  the  atmospheric 
resistance  on  the  ends  of  the  intermediate  carriagcfs,  was  now  to  be 
tried.  For  this  purpose,  I  had  five  small  hoods  of  wood,  made  to  fit 
into,  and  fill  up,  themtervals  between  the  ends  of  each  carriage.  One 
of  these  hoods  was  placed  in  between  the  first  and  second  carriages 
of  the  train  of  six,  which  thereby  presented  externally  the  appearance 
of  a  double  carriage,  without  any  vacancy  or  space  between  them,  for 
the  atmospliere  to  impinge  against.  The  train  was  now  brought  up 
to  45  miles  per  hour,  and  the  mean  of  three  experiments  showed  a 
diminution  of  4  lbs.  in  the  general  resistance.  A  second  space  was 
then  filled  in,  which  resulted  in  another  reduction  of  4  lbs.;  the  re- 
mainder of  the  spaces  were  then  successively  filled  up,  with  a  like  re- 
sult in  each  case.  The  train  presented,  at  last,  the  appearance  of  one 
immensely  long  carriage,  without  any  break  or  interval  to  catch  the 
air,  and  thus  arranged,  the  whole  train  suffered  only  a  resistance  of 
10  lbs.,  being  precisely  the  same  as  that  of  a  single  carriage,  and  clearly 
demonstrating,  that,  in  the  case  of  a  train  of  six  carriages,  |  of  the  at- 
mospheric resistance  could  be  saved,  by  merely  filling  up  the  inter- 
mediate spaces. 

<<The  next  point  to  be  ascertained  was,  how  much  farther  the  re- 
maining 10  lbs.  could  be  reduced:  with  this  view,  two  more  carriages 
were  constructed ;  the  ends  were  of  a  wedge  form,  like  the  bow  of  a 
ship,  that  is,  the  floor  and  roof  of  the  carriage  were  pointed  like  the 
bow,  while  the  sides  of  the  carriage  were  left  perpendicular,  thus 
forming  a  sort  of  equilateral  triangle,  with  its  base  attached  to  the 
parallel  sides  of  the  carriage.  It  was  my  intention  to  place  oue  of 
these  carriages  at  the  fore,  and  the  other  at  the  after  part  of  the  train; 
one  of  them  was  accordingly  placed  in  front,  and  the  train  brought  to 
a  velocity  of  45  miles  per  hour.  The  pressure  indicated,  was  now  re- 
duced from  10  lbs.,  to  6*3  lbs.,  although  seven  carriages  were  used. 
This  was  the  first  of  three  experiments  intended  to  be  made  to  get  a 
mean,  but,  unfortunately,  in  the  second  experiment  with  these  seven 
carriages,  the  centrifugal  force  was  so  enormous,  that  one  of  them  be- 
came detached,  and  abutting  against  a  side  wall,  formed  a  solid  ob- 
struction to  all  the  rest,  and  the  result  was  the  destruction  of  the  whole 
train  of  carriages.  I  was  thus  prevented  from  making  the  farther 
trial  with  the  wedge-shaped  carriage  placed  at  the  stern.  I  had  in- 
tended to  put  my  apparatus  again  in  order,  for  the  purpose  of  trying 
this  lastrnamed  experiment,  and  also  with  a  view  of  ascertaining  the 
most  advantageous  form  of  wedge,  but  pressure  of  business  prevented 
this  being  done  at  the  time, and  I  have  not  sinbe  had  leisure  to  resume 
rlie  inquiry.  However,  I  have  clearly  demonstrated  this  much — that 
the  resistance  of  the  atmosphere  to  railway  trains,  is  exerted  on  the 
ends  of  each  of  the  carriages  forming  a  train,  and  amounts,  in  each 
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case,  to  -j-'^  of  the  power  exerted  on  the  first;  and  also,  that,  by  filling 
the  intermediate  spaces  between  the  carriage?,  this  pressure  on  them 
will  be  most  materially  diminished." 

7^he  care  with  which  these  trials  have  been  conducted,  leaves  no 
doubt  as  to  the  accuracy  of  the  results;  their  tendency  will,  no  doubt, 
be  to  induce  practical  engineers  to  probe  deeper  into  the  details  of  the 
best  forms  for  carriages,  with  a  view  to  the  diminution  of  the  propul- 
sive power,  so  ably  discussed  by  our  author.  The  experiment  of  the 
filling  up  of  the  spaces  between  the  carriages,  opens  up  to  us  con- 
sequences of  a  more  serious  aspect  than  we  were  before  aware  of. 
Mr.  Bessemer  appends  a  series  of  tables,  setting  forth  the  diminution 
of  the  resistance,  with  his  wedge-shaped  carriages,  and  filled  up  spaces, 
as  compared  with  the  widely  separated,  and  flat  fronted  ones  of  the 
ordinary  construction ;  the  loss  of  power,  in  the  latter  case,  being  based 
upon  the  observations  both  of  Dr.  Lardner,  and  Mr.  Robert  Stephen- 
son. According  to  the  formula  of  the  latter  gentleman,  the  resistance 
of  three  trains,  of  10,  15,  and  20  carriages  respectively,  moving  at  35 
miles  per  hour,  with  a  gross  weight  of  40, 60,  and  80  tons,  experiences 
a  detrimental  resistance,  including  all  sources,  of  1200, 1800, and  2400 
lbs.,  whilst,  by  the  use  of  Mr.  Bessemer's  modified  carriages,  the  same 
conditions  are  represented  by  574,781,  and  986  lbs.  of  total  resistance. 
In  the  express  trains,  where  the  speed  is  increased  to  60  miles  per 
hour,  the  total  opposing  forces  amount  to  2800  lbs.,  while  the  author 
contends  fhat  his  proposed  practice  would  reduce  this  down  to  922 
lbs.,  or  less  than  one-third. 

The  mode  in  which  he  proposes  to  effect  the  filling  up  of  the  spaces 
between  each  carriage  of  the  train,  is  clever  and  easy  of  application. 
Each  end  of  the  carriages  is  fitted  up  with  a  hood,  or  flexible  covering 
of  leather,  or  gutta  percha,  similar  to  the  ordinary  collapsible  cover- 
ings of  pleasure  carriages.  The  frame  of  the  hood  is  attached,  by 
hinges,  to  the  projecting  head  of  the  buffer,  and  is  strengthened  from 
within,  by  suitable  diagonal  braces.  The  whole  may  be  brought  into 
a  small  compass,  when  out  of  use,  by  the  joints,  which  permit  the  upper 
ends  of  the  supporting  frames  of  the  leather  to  fall  inward,  towards 
the  end  of  the  carriage.  With  reference  to  the  absurd  practice  of 
crowding  the  carnage  roofs  with  luggage,*  Mr.  Bessemer  remarks 
very  pointedly: — 

"  From  what  has  been  said,  it  will  be  clear,  that  the  practice  of  put- 
ting luggage  on  the  roofs  of  the  carriages,  is  a  most  preposterous  mode 
of  conveyance.  Take,  for  example,  a  portmanteau  three  feet  in  length, 
by  one  foot  high,  presenting  a  surface  of  3  superficial  feet :  at  30  miles 
per  hour,  this  gives  a  resistance  of  13*5  lbs.,  and  assuming,  as  before, 
(which  is  really  more  than  ample,)  that  10  lbs.  will  draw  a  ton,  we 
have  a  resistance, caused  by  this  single  portmanteau,  equal  to  a  weight 
of  2880  lbs  inside  the  carriage !  And  if  we  apply  this  rule  to  express 
trains,  moving  at  60  miles  per  hour,  the  resistance  increasing  as  the 
square  of  the  velocity,  we  have  2880 — 2x2*11520  lbs.,  or  little  more 
than  5  tons,  as  the  equivalent  load  inside  the  carriage.     According  to 

•This  mode  of  carrying  baggage  is  not  practised  ia  the  United  Slates — here  it 
is  all  carried  in  a  separate  car,  and  under  lock  and  key. 
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the  method  I  have  proposed,  of  closing  up  the  spaces  between  the 
carriages  by  elastic  hoods,  these  will  form  convenient  space  for  the 
stowage  of  luggage,  and  where  they  would  be  secure  from  rain  or 
<1  nst."  ^  Glasgow  Prac.  Mech.  &  Eng.  Mag. 


The  Late  Failure  of  the  Cheater  Bridge. 

The  newspapers  of  the  day  will  have  informed  our  readers  of  the 
primary  details  of  this  lamentable  occurrence.  A  variety  of  opinions 
exist  as  to  the  true  cause  of  the  giving  way  of  the  girders,  but  the  re- 
sults are  quite  sufficient  to  place  us  on  our  guard  against  too  great  a 
reliance  upon  Cast  Iron  employed  in  the  manner  it  is  here.  The  ac* 
count  of  the  accident,  as  furnished  by  a  resident  in  the  locality,  is  as 
follows: 

The  Chester  and  Holyhead  Railway  is  carried  along  from  the  Ches- 
ter station,  by  the  side  of  the  Roode,  on  a  handsome  viaduct,  and 
crosses  the  River  Dee  at  the  extremity  of  the  Roode,  nearer  the  city 
than  the  celebrated  one-arch  stone  bridge,  erected  by  Harrison,  of 
Chester,  over  that  river,  at  the  other  side  of  the  Roode.  The  Dee 
railway  bridge  is  a  flat-girder  bridge  of  iron,  divided  into  three  spans 
by  two  massive  stone  piers,  at  equal  distances  in  the  stream;  and  each 
span  is  formed  of  three  lengths  of  cast  iron  beams  or  girders,  joined 
together  with  bolls,  wifh  a  semi-circular  iron  cap  over  each  joint,  and 
the  beams  being  further  trussed  on  the  sides  by  tension  or  suspension 
rods,  consisting  of  a  number  of  parallel  wrought  iron  plates.  The 
beams  or  girders  are  in  the  rib  of  2  in.  metal;  in  the  flange  2i  in. 
Each  beam  weighs  probably  30  tons.  Like  the  Menai  suspension- 
bridge,  this  one  has,  or  rather  had,  two  roadways,  the  one  used  for 
the  up  trains  and  the  other  for  the  down  trains ;  and  each  roadway 
was  carried  over  the  river  on  two  parallel  lengths  of  the  beams  we 
have  been  describing.  The  roadway  and  rails  used  for  the  trains 
from  ftuabon,  &c.,  to  Chester  is  still  entire  and  uninjured;  that  used 
for  trains  from  Chester  to  Ruabon  is  uninjured  for  two-thirds  of  its 
length  (viz.,  the  two  spans  nearest  Chester),  and  for  the  remaining 
third,  only  one  of  the  two  parallel  beams  supporting  the  roadway 
(viz.,  the  outside  one  next  to  Roode)  has  given  way,  the  other  remain- 
ing apparently  uninjured.  The  length  of  beam  between  the  abut- 
ment and  the  next  pier  (95  ft.  span)  has  three  joints  in  it,  and  each 
joint  is  secured  in  various  ways,  viz.,  by  bolts,  lugs  underneath  it, 
with  clips,  &c.  The  accident  was  seen  by  a  little  boy  who  was  fish- 
ing in  the  river,  on  the  Wrexham  side,  near  the  bridge.  Hearing 
a  train  coming,  he  naturally  looked  up,  and  on  its  crossing  the  span 
nearest  to  him,  he  heard  a  crashing  noise  for  two  or  three  seconds, 
and  then,  as  he  says,  he  saw  the  four  carriages  come  down  into  the 
river  "in  a  string."  From  the  rails  to  the  surface  of  the  water,  at  the 
time  of  the  accident  (in  the  then  state  of  the  tide),  is  a  distance  of 
about  30  ft.  (and  not,  as  some  accounts  have  stated,  120  ft.)  The  ac- 
count of  Clayton,  the  engine-driver,  the  only  individual  on  the  train 
who  passed  over  safety,  is  as  follows : — When  passing:  over  the  third 

13* 
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span  from  Chester,  he  felt  the  rails  sinking  beneath  hira,  and  he  in- 
stantly put  on  the  steann,  and  then  felt  the  carriages  severed,  while 
the  engine  and  tender  cleared  the  bridge,  and  reached  the  abutments 
on  the  Wrexham  or  south  banks  of  the  river  in  safety;  hut  the  jerk 
or  wrench  arising  from  this  severance  threw  the  tender  off  the  rails, 
inclining  it  sideways  towards  the  stone  parapet ;  and  by  the  marks  of 
the  tender's  paint  upon  the  stone,  and  the  friction  caused  by  the  stone 
on  the  timber  of  tlie  lender,  its  course  whilst  literally  riding  on  the 
upper  part  of  the  parapet  may  be  plainly  traced.  The  tender  was 
finally  thrown  somewhat  on  its  side,and  about  three  feet  off  the  rails,on 
the  east  side;  this  shock  severing  it  from  the  engine,  the  iron  bar  or  hook 
connecting  them  being  snapped  in  two.  The  stoker,  whose  name  is 
Anderson,  was  by  this  shock  thrown  off  the  tender  upon  the  rails,  and 
the  screw-jack  from  the  tender  falling  upon  him,  killed  him  on  the 
spot.  The  engine  continued  its  course  along  the  line,  and,  fortunate- 
ly, Clayton,  the  engine-driver,  escaped  without  hurt.  His  conduct  in 
this  trying  ond  perilous  position  seems  to  have  been  most  praisewor- 
thy, displaying  great  coolness,  intrepidity,  and  presence  of  mind.  He 
proceeded  to  the  first  ^<  points,"  and  there  gave  the  alarm  ;  and  then 
went  on  to  the  Saltney  station,  and  there  obtained  the  assistance  of  a 
number  of  men  who  were  repairing  the  road,  and  who  at  once  has- 
tened to  the  spot.  Clayton  then  piloted  his  engine  back,  on  the  other 
Jine  of  rails ;  and,  notwithstanding  the  fearful  catastrophe  which  had 
just  before  occurred,  he  boldly  recrossed  the  bridge,  and  communicat- 
ed the  fact  of  the  accident  at  the  Chester  station.  The  bridge  and 
river  presented  a  singular  spectacle  after  the  accident.  The  whole  of 
the  easterly  roadway  between  the  south  abutment  and  the  next  pier 
had  fallen,  that  portion  of  the  beam  next  the  pier  resting  its  upper 
part  against  the  pier,  the  lower  part  in  the  river;  and  the  upper  course 
of  masonry  of  both  pier  and  abutment  had  been  carried  down  by  the 
beam  in  its  fall.  The  three  carriages  and  the  van  were  lying,  much 
smashed,  in  the  river;  and  the  south  bank  was  covered  with  frag- 
ments of  the  roadway  (which  was  laid  on  transverse  wooden  sleep- 
ers, resting  on  the  parallel  beams),  masonry,  soil,  &c.  Upon  examin- 
ing the  beam  as  it  lay  in  the  river,  I  could  perceive  two  fractures  in 
it,— one  of  which,  in  the  middle  length,  had  to  all  appearance,  been 
the  result  of  the  fall,  and  not  anterior  to  it.  The  other,  doubtless  the 
immediate  cause  of  this  frightful  accident,  was  from  17  to  20  ft.  dis- 
tant from  the  south  pier  of  the  bridge ;  and,  as  the  engine-driver  said 
he  fell  the  giving  way  beneath  him,  allowing  for  the  length  of  the 
tender,  there  can  be  no  doubt  that  this  was  the  fracture  which  caused 
the  calamity.  The  fracture  was  directly  across  the  beam,  from  its 
upper  to  its  lower  flange ;  and  connected  with  this  was  another  frac- 
ture, running  in  a  line  nearly  parallel  to  the  bottom  flange  for  about 
4  feet,  and  then  curving  across  to  the  upper  flange  for  a  length  of  4fr. 
more.  This,  however,  might  be  caused  by  the  fall,  the  flat  side  of  the 
beam  striking  against  the  rock  or  other  hard  substance.  The  trusses 
or  tension  rods,  so  far  as  we  could  see  them,  appeared  to  be  entire. 
Until  this  massive  girder  is  got  out  of  the  water,  which  in  part  con- 
ceals it,  it  is  impossible  to  say  what  may  have  been  the  cause  of  its 
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fracture.  So  far  as  it  could  be  seen,  it  did  not  appear  to  be  from  any 
flaw  or  defect  in  the  metal.  In  one  account  I  have  seen,  the  accident, 
it  is  suggested,  may  have  arisen  either  from  the  piers  not  being  suffi- 
ciently consolidated,  or  the  stone  defective,  or  the  iron  bearings  be* 
coming  warped  by  some  heavy  trains  of  iron  from  Ruabon  passing 
over  them,  or  Irom  an  unstable  foundation.  So  far  as  I  could  judge^ 
none  of  these  appeared  likely  to  be  the  real  cause  of  the  accident. 
The  piers  are  quite  firm  and  still  standing;  and  just  so  much  of  the 
masonry  has  gone  as  the  beam  would  be  certain  to  drag  downwards 
with  it ;  and  as  to  heavy  trains  of  iron  from  Ruabon,  I  learn  that 
there  had  been  nothing  of  the  kind — no  wagon  bringing  more  than 
4  or  5  tons  of  iron.  Indeed,  the  bridge  was  most  severely  tested  be- 
fore it  was  open  to  the  public,  by  trains  of  ballast  wagons  passing 
over  it,— probably  30  loaded  wagons  of  7  tons  each,  or  210  tons  al- 
together over  the  whole  structure.  There  is  not  the  slightest  appear* 
ance  of  the  foundation  having  '<  settled"  in  such  a  manner  as  to  en* 
danger  the  structure,  and  it  being  only  one  beam  that  has  given  way 
just  one-sixth  part  of  the  girders  of  the  bridge — the  inquiry  seems 
considerably  narrowed. 

Mr.  Lee,  clerk  of  .the  works  of  the  line,  supposed  that  the  girder 
was*  broken  by  a  sudden  blow  at  the  side.  The  proceedings  were 
adjourned  for  the  attendance  of  General  Pasley,  who  had  certified 
the  security  of  the  works. — June  2.  Mr.*  J.  Walker,  C.  E.,  sent  down 
by  the  Admiralty,  Captain  Simmons,  the  deputy-inspector  of  rail- 
ways, and  Major  Foster,  the  inspector  of  fortifications,  also  attended 
on  the  part  of  Government.  Major-Gen.  Sir  C.  Pasley  was  pre- 
sent. Messrs.  Locke,  Vignolles,  and  Gooch,  engineers,  were  in  atten- 
dance to  give  evidence  as  to  the  solidity  and  construction  of  the 
bridges. — W.  Clegg,  W.  Clark,  and  Mr.  W.  A.  Rowland,  who  had 
painted  the  bridge  in  April  last,  noticed  the  deflection  of  the  bridge 
between  four  and  five  inches,  whilst  a  ballast  train  passed  over  it. 
N.  Welman,  stonemason,  engaged  in  building  the  bridge.  It  was  erect- 
ed according  to  the  plans  and  specifications.  It  was  originally  in- 
tended to  have  carried  the  bridge  over  five  arches,  but  in  consequence 
of  the  interference  of  the  Tidal  Commissioners,  the  works  were  for  a 
time  delayed,  when  those  now  erected  were  determined  on.  He  had, 
since  the  erection,  examined  the  masonry,  and  not  discovered  any 
settlement  of  the  piers  or  abutments.  He  did  not  think  the  girders 
safe ;  they  were  not  properly  supported  by  the  stanchion  rods ;  but 
never  told  any  one  that  it  was  unsafe.  W.  Watson,  a  contractor's 
agent,  was  desired  on  Monday  to  put  some  ballaa  on  the  railway 
bridge.  He  followed  the  3h.  23m.  down  train,  and  commenced  dis- 
tributing the  ballast.  About  20  wagons  of  ballast  were  distributed. 
Did  not  observe  the  deflection  of  the  girders  while  the  train  was  on 
the  bridge.  The  next  train  that  came  over  was  the  6h.  15m.  passen- 
ger one,  which  met  with  the  accident. 

Major-Gen.  Pasley  said,  I  was  the  Government  Inspector-General 
of  Railways  when  the  Chester  and  Holyhead  was  opened  ;  I  survey- 
ed the  bridge  over  the  river  Dee  on  the  20th  of  October,  and  reported 
it  as  safe  ^  examined  it  in  such  detail  as  I  deemed  necessary.    It  is 
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an  iron  girder  bridge  of  three  openings  or  spans  of  98  ft.  each ; 
wrought  iron  tension  rods  are  used  to  strengthen  it.     I  always  was 
of  the  opinion,  and  am  so  still,  that  these  tension  rods  are  not  of  great 
use,  because  I  consider  that  the  expansion  of  wrought  and  cast  iron 
from  heat  differs  in  some  degree,  although  not  very  greatly  ;  but  that 
iron  girders  being  very  massive  and  the  tension  bars  thin  and  of  small 
dimensions,  the  sun  may  act  on  the  wrought  iron  rods  very  considera- 
bly and  less  on  the  cast  iron  girders,  and,  supposing  them  to  be  ad- 
justed for  a  moderate  temperature,  the  intensity  of  hot « weather  may 
destroy  their  proper  proportion  and  do  away  with  the  benefit  of  the 
tension.    I  may  here  state  that  wrought  iron  when  acted  upon  will 
elongate  considerably  without  breaking.     There  have  been  a  num- 
ber of  bridges  of  this  description  erected  on  railways  in  various  parts 
of  England,  both  before  and  after  I  held  the  appointment  of  Inspector- 
General  of  Railways,  none  of  which,  with  the  exception  of  this  one, 
ever  failed.    They  were  not  quite  of  the  same  extent,  but  I  will  al- 
lude to  a  cast  iron  girder  bridge  at  York,  over  the  river  Ouse,  of  the 
York  and  Scarborough,  which  has  two  openings  of  70  ft.  span.     The 
least  depth  of  the  iron  girder  on  that  bridge  is  3  ft.    The  least  depth 
of  those  on  the  Dee  bridge  is  3  ft.  9  in. ;  and  as  the  bridge  at   York 
and  other  similar  bridges  have  stood,  I  concluded  that  this  one  would, 
as  it  had  an  extra  depth.     I  may  also  mention  another  bridge  over 
the  Tees  at  Stockton,  although  I  have  not  seen  it.     I  may  vouch  for 
what  I  state  to  be  correct.     It  has  a  span  of  83  ft.  4  in.  and  the  least 
depth  of  iron  is  3  ft. — Mr.  R.  Stephenson  said  it  was  87  fl* — General 
Pasley;  you  may  be  correct.  The  flange  on  this  bridge  is  greater  than 
on  others.     I  have  frequently  mentioned  to  engineers  that  wrought 
iron  tension  rods  would  do  little  good.     In  my  inspection  of  a  cast 
iron  girder  bridge,  on  the  System  of  Peterborough,  built  by  Mr.  Lid- 
die,  I  found  that  he  had  omitted  tension  bars,  and  in  my  Report  to 
the  Earl  of  Clarendon  I  approved  of  the  omission,  and  considered  it 
a  preferable  construction.     It  appeared  that  Mr.  Liddle  could  not  get 
the  tension  rods  in  time,  and  therefore  he  built  the  bridge  without 
them.     It  has  b^^n  stated  that  some  time  after  the  Shrewsbury  and 
Chester  was  opened  and  after  I  had  inspected  it,  a  girder  was  crack- 
ed and  replaced  by  a  new  girder.  This  circumstance,  which  I  did  not 
know,  and  which  was  never  reported  to  Government,  coupled  with 
the  fracture  of  this  one,  induces  me  to  think  that  they  are  not  safe,  and 
that  it  is  the  mere  cast  of  a  die  between  their  safety  and  danger. 
They  are  on  the  verge  of  danger.  By  examining  the  bridge  on  Thurs- 
day last  and  to-day,  I  consider  that  the  tension  rods  are  of  very  little 
use  indeed.    The  tension  rods  are  connected  with  the  girder  alone, 
as  if  they  were  part  of  it.    They  have  no  independent  support,  and 
there  is  a  difference  between  this  bridge  and  Mr.  Stephenson's  former 
iron  girder  bridges.     In  all  his  former  iron  girder  bridges  there  is  a 
connexion  from  girder  to  girder,  on  the  central  pier  or  piers,  from 
one  end  of  the  bridge  to  the  other,  so  that  when  the  pressure  is  on 
one  girder  the  other  girder  in  the  same  line  contributes  to  assist.  That 
is  the  case  with  the  one  on  the  river  Ouse  at  York.    The  horizontal 
portion  of  these  bars  appears  to  be  useless.    The  oblique  tension  bars 
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would  be  of  use  if  the  upper  ends  were  fixed  to  sortie  independent 
support  to  each  pier,  and  similar  independent  support  on  each  abut- 
ment, and  if  the  standards  or  support  over  the  abutments  had  tension 
bars  extending  inland  to  resist  the  heavy  weight  going  over  the  ex- 
treme bays  or  openings  of  the  bridge.  There  is  a  swing  bridge  over 
the  river  Wensham  at  Norwich,  strengthened  on  this  principle,  and 
which  is  extremely  judicious.  In  this  case  I  consider  that  the  girder 
broke  ox\  a  train  passing  over,  added  to  the  weight  of  the  ballast  that 
had  been  thrown  on  it  in  the  course  of  the  morning.  The  masonry 
gave  way  from  the  girder  breaking,  and  from  that  cause  alone.  I  ex- 
amined the  girder,  and  the  castings  seemed  very  good,  and  I  believe 
it  is  generally  admitted  that  they  are  good,  but  the  girder  was  too 
weak  after  the  ballast  that  was  put  upon  it.  The  girder  was  far 
enough  in  the  masonry  to  support  it.  There  was  bearing  enough  to 
render  it  secure. — Coroner :  Would  the  engine-driver  suddenly  put- 
ting on  the  steam,  cause  the  engine  to  bound  with  such  force  as  to 
.  break  the  girder  ? — Gen.  Pasley  ;  No,  certainly  not.  1  saw  nothing 
to  throw  the  engine  off  the  rails  on  the  bridge,  which  had  strong  guard 
rails.  1  should  say  that  no  girder  could  have  withstood  a  deflection 
of  5h  in.,  as  stated  by  a  witness  this  day.  I  think  that  person  is  a 
very  inaccurate  observer.  It  would  have  broken  short  at  once.  A 
continued  deflection  of  4  in.  must  have  broken  it  long  before  this  oc- 
curred.— Sir  E.  S.  Walker :  If  this  bridge  were  restored  to  its  original 
state,  would  you  be  prepared  to  pass  it  fit  for  public  security  ? — Gen. 
Pasley  :  No,  I  would  not,  as  I  am  not  infallible.  Although  I  did  sanc- 
tion its  opening,  I  should  not  now  allow  trains  to  pass  over  it  without 
fixing  independent  supporters.  It  could  be  rendered  perfectly  safe  by 
adopting  what  I  suggest.  For  my  own  part,  and  I  am  not  troubled 
with  nervousness,  I  certainly  should  not  like  to  travel  over  it  until  it 
was  secured  as  1  have  stated. — By  Mr.  Tyrrel:  I  do  not  believe  that 
the  tender  ran  against  the  outside  girder.  I  noticed  the  masonry  that 
was  disturbed.  I  did  not  measure  the  height  of  the  abutment;  in  re- 
ference to  the  tender  I  did  not  notice  in  particular  that  the  chains 
were  broken.  I  was  told  that  one  of  the  wheels  of  a  carriage  was 
broken,  and  I  am  only  surprised  that  they  were  not  all  broken.  In 
all  the  railway  accidents  that  I  have  had  to  inquire  about  I  never 
lound  a  train  precipitated  into  a  river. — By  Sir  E.  Walker:  If  the 
tender  had  struck  the  girder  I  should  say  that  the  stoker  might  have 
been  thrown  into  the  river.  I  noticed  that  the  tender  had  struck 
something.  The  nature  of  the  accident  has  proved  to  me  that  there 
was  no  defect  in  the  flange,  but  brackets  or  girders  would  be  a  great 
improvement.  Mr.  Robert  Stephenson,  the  engine«r-in-chief  of  the 
Chester  and  Holyhead,  being  sworn,  handed  to  the  coroner  the  fol- 
lowing Report  on  the  accident  which  he  had  made  to  the  directors: — 

1.  The  masonry  of  the  wing  parapet  on  the  Saltney  side  was  much 
shattered  and  displaced,  bearing  evident  marks  of  having  received  a 
violent  side  blow.  2.  On  examining  the  tender  of  the  engine  it  was 
clear  that  it  came  violently  in  contact  with  the  masonry,  and  caused 
the  disturbance  just  alluded  to.     3.  All  the  lateral  ties  which  bound 
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the  girders  together  sideways,  thirteen  in  unraber,  each  measuring  4 
in.  by  1  in.  (giving  a  total  area  of  52  in.),  were  either  torn  from  the 
sockets  in  which  they  were  formerly  fixed,  or  forcibly  wrenched  oflT 
near  to  the  sockets  of  the  girder  left  standing.  4.  That  portion  of 
the  broken  girder  which  is  now  lying  against  the  pier  at  a  considera- 
ble angle,  must  have  been  drawn  off  the  pier,  and  after  the  fractured 
end  had  reached  the  ground^  the  end  which  rested  upon  the  pier  must 
have  fallen  back  upon  the  upright  side  with  great  force,  as  is  shown 
by  the  deep  indentation  made  in  the  masonry  by  the  upper  end  of 
the  girder,  without  any  trace  of  violence  between  the  top  course  of 
masonry  and  the  indentation.  5.  On  examining  the  wrought  iroa 
work  of  the  girder  the  whole  was  found  sound,  except  one  of  the 
leaves  of  the  internal  wrought  iron  link,  against  which  the  tender  or 
the  carriages  would  necessarily  strike  on  leaving  the  rails,  which  was 
severed  about  18  ft.  from  the  Saltney  abutment,  and  near  to  the  point 
where  the  first  fracture  of  the  girder  itself  took  place.  6.  On  exam- 
ining the  broken  girder  itself,  the  fracture  was  precisely  such  as  might 
be  expected  from  a  large  piece  of  the  vertical  rib  being  broken  out 
of  the  girder,  and  separated  from  the  lower  flange,  which  remains 
perfect ;  a  description  of  fracture  which  could  scarcely  be  produced 
by  a  vertical  action. 

After  attentively  reflecting  upon  these  facts  as  indicative  of  the 
movement  which  took  place  during  the  accident,  I  can  arrive  at  no 
other  conclusion  than  that  it  arose  from  a  violent  side  blow  against 
the  girder,  near  to  the  abutment  on  the  Saltney  side ;  that  this  was 
the  first  place  of  fracture ;  that  the  other  fractures  were  consequent 
upon  the  fall.  The  tender  of  the  engine  had  incontestibly  left  the  rails 
before  reaching  the  abutment,  because  it  struck  the  very  first  portion 
of  masonry  and  moved  it  laterally.  The  tender  must  have  been  con- 
siderably raised  up,  because  the  marks  on  the  masonry  are  much 
higher  above  the  level  of  the  railway  than  those  parts  of  the  tender 
which  have  produced  the  effects  when  in  their  proper  position.  These 
two  circumstances  leave  no  doubt  on  my  mind  that  the  tender,  and 
probably  some  portion  of  the  train,  were  ofi*  the  rails  some  distance 
before  reaching  the  Saltney  abutment.  If  we  suppose  the  fracture 
to  have  taken  place  by  vertical  action,  it  is  evident  that  this  would 
give  no  tendency  to  side  motion  until  the  platform  of  the  bridge  as- 
sumed an  angle  in  the  direction  of  the  broken  girder :  but  the  hori- 
zontal ties  connecting  the  girders  on  opposite  sides  of  the  roadway 
would  immediately  come  into  action  to  prevent  any  side  motion. 
They  clearly  did  so,  and  their  great  strength  and  number  is  fully  equal 
to  the  entire  suspension  of  the  platform  and  girder  after  fracture,  con- 
sequently they  would  tetid  to  draw  the  broken  girder  in  its  face  un- 
derneath the  firm  girder,  which  was  left  standing.  This  tendency 
having  been  entirely  counteracted  is  another  proof  that  great  lateral 
action  had  come  into  play.  With  this  view  of  the  subject,  the  ques- 
tion naturally  arises,  what  would  cause  any  portion  of  the  train  to 
leave  the  line  ?  The  entire  demolition  of  the  platform  unfortunately 
prevents  even  a  probable  reply ;  yet  there  is  a  fact  connected  with  the 
state  of  the  wheels  of  the  carriage  as  found  in  the  river  which  seems 

Digitized  by  LjOOQ IC 


Failure  of  the  Chester  Bridge.  155 

to  justify  the  suspicion  that  a  wheel  did  break  antecedent  to  the  acci- 
dent. All  the  wheels  were  found  in  a  sound  state  except  one,  which 
was,  I  am  informed,  entirely  destroyed,  the  rim  and  spokes  being 
stripped  from  the  boss.  Now,  the  simple  fall  of  a  carriage,  even  with 
other  carriages,  is  scarcely  likely  to  cause  such  a  destruction  to  a 
wheel ;  on  the  other  hand,  any  accident  to  a  wheel  in  a  train  when  in 
motion  would  cause  such  a  separation  of  the  rim  and  spokes  from  the 
boss.  Whatever  may  have  been  the  primary  cause  of  the  accident,  I 
think  it  is  most  clear  that  a  violent  lateral  blow  was  the  immediate 
cause  of  the  fracture  of  the  girder.  It  has  been  urged  by  some  that 
,  the  existence  of  check  rails  throughout  the  whole  length  of  the  bridge 
precludes  the  possibility  of  any  portion  of  the  train  having  left  the 
line.  To  those  acquainted  with  railways  practically,  no  argument 
need  be  adduced  to  controvert  this  opinion,  since  it  is  well  known 
that,  in  any  violent  collision  amongst  the  carriages  of  a  train,  check 
rails  scarcely  ever  avail,  as  they  are  only  calculated  to  counteract  any  , 
moderate  tendency  to  leave  the  rail,  and  are  consequently  very  gene- 
rally adopted  on  long  viaducts. 

In  considering  this  accident  some  persons,  whilst  they  acquiesce 
in  the  evidence  tending  unequivocally  to  establish  a  violent  side  ac- 
tion, endeavor  to  attribute  it  to  the  centrifugal  force  arising  fron;i  the 
railway  being  on  a  curve  throughout  the  length  of  the  bridge.  Now, 
there  can  be  no  doubt  that  such  a  condition  of  the  rails  gives  rise  to 
side  pressure,  and  also  on  viaducts  to  some  vibration  ;  but  in  the  pre- 
sent case  the  radius  of  curvature  is  fully  two  miles,  which  would 
give  for  the  centrifugal  force,  at  a  speed  of  30  miles  per  hour,  a  late« 
ral  strain  of  l-177lh  part  of  the  weight  of  the  train,  which  in  the 
present  instance  would  be  about  7501  b. — a  pressure  totally  inadequate 
to  produce  any  sensible  eflfect.  The  curved  direction  of  the  line  would 
doubtless  occasion  a  little  more  vibration  throughout  the  structure 
than  if  the  line  had  been  perfectly  straight,  and  this,  no  doubt,  might, 
by  a  remarkable  occurrence  of  causes,  occasion  a  little  more  than  or- 
dinary strain  upon  the  bridge,  but  I  cannot  conceive  such  to  have  op- 
erated in  the  instance  before  us.  Looking  fairly  at  the  fact  that  much 
heavier  trains,  moving  at  greater  velocities  than  that  to  which  the  ac- 
cident occurred,  have  been  constantly  running  over  the  bridge  since 
October  last,  without  the  slightest  symptoms  of  failure,  it  appears  to 
me  unreasonable  to  attribute  the  accident  to  any  combination  of  causes 
which  one  would  say  must  have  been  daily  repeated  for  some  months 
past. 

It  has  also  been  suggested  that  the  unequal  expansion  and  contrac- 
tion of  the  girder  during  great  changes  of  temperature  might  proba- 
bly interfere  with  the  uniform  strength  of  the  metal.  It  is  impossible 
to  deny  that  this  circumstance  does  sometimes  interfere  with  the 
strength  of  cast  iron  beams,  bi\t  generally  this  influence  may  be  re- 
garded as  confined  to  castings  where  the  thickness  of  the  different 
parts  varies  considerably.  In  the  present  case  the  form  of  the  cast- 
ings was  carefully  studied,  and  with  only  such  small  deviation  from 
absolute  uniformity  in  all  the  thicknesses  of  the  different  parts  of  the 
section  as  practice  has  long  proved  to  be  justifiable. 


Digitized  by  LjOOQ IC 


156  Civil  Engineering. 

With  regard  to  the  competent  strength  of  the  structure,  I  concui 
generally  in  the  deduction  drawn  by  Mr.  Yarrow,  in  which  I  am  con- 
iirmed  by  an  extensive  experience  in  the  construction  and  use  of  si- 
milar structures,  tried  under  circumstances  that  demonstrate  their  ca- 
pabilities to  meet  all  the  ordinary  contingencies  of  railway  traffic. 

June  3. — Mr.  Stephenson  was  examined,  and  especially  with   re- 
ference to  Gen.  Pasley's  arguments.    The  following  is  an  abstract  of 
Mr.  Stephenson's  evidence,  which  we  hope  to  be  able  to  give  hereaf- 
ter in  greater  detail  : — He  (Mr.  Stephenson)  deeply  felt  the  responsi- 
bility that  was  attached  to  him  ;  he  knew  that  as  yet  the  public  mind 
was  against  him,  but  his  opinion  as  to  its  solidity  and  construction 
was  unaltered,  and  it  would  be  confirmed;  not  that  it  was  upon  a 
new  principle,  for  it  had  been  in  use  for  years,  but  that  it  must  be 
adopted  sooner  or  later,  for  the  benefit  and  security  of  tlie  public 
He  then  proceeded  to  detail  a  subsequent  inspection  he  had  made  of 
the  bridge  with  Mr«  Locke  and  other  eminent  engineers.    The  plat- 
form being  carried  away,  it  was  difficult  to  state  the  point  at  which 
the  tender  left  the  rails,  but  on  examining  the  inner  chair,  there  was 
an  indentation  as  if  something  had  bounded  upon  it,  and  it  was  evi- 
dent that  it  had  kept  in  strict  contact  with  it  all  the  way  up,  as  the 
bolt  had  been  scraped  out.     This  no  doubt,  was  the  tender  which  had 
so  bounded,  for  on  viewing  the  stone-work  of  the  abutment,  they 
could  trace,  adhering  to  the  face  of  it,  some  of  the  paint  and  wood  of 
the  tender.    Then  looking  at  the  fracture  in  the  girder,  it  certainly 
arose  from  a  side  blow,  and  not  vertical  pressure.  Some  of  the  chairs 
bore  proof  of  something  having  passed  over  them,  and  from  the  cir- 
cumstance of  one  of  the  wheels  of  a  second-classs  carriage  being  near- 
ly destroyed,  while  the  others  were  in  a  sound  state,  it  is  to  be  infer- 
red that  it  met  with  considerable  obstacles.     What  was  the  primary 
cause  of  the  accident  he  was  unable  to  state,  but  it  was  clear  that  a 
lateral  blow,  was  the  immediate  cause  of  the  fracture  of  the.  girder. 
During  an  experience  of  20  years  in  building  railway  bridges,  this 
was  the  first  failure  he  had  ever  encountered. — Sir  E.  Walker  inquir- 
ed of  him  if  he  intended  to  make  any  alteration  in  the  construction 
of  the  bridge. — Mr.  Stephenson  replied,  that  he  proposed  to  make 
certain  alterations  with  a  view  of  appeasing  the  public  mind. — Sir. 
E.  W^alker  hoped  he  (Mr.  Stephenson)  would  succeed  in  getting  the 
public  over  it.     All  he  could  say  was  that  he  would  not  travel  on  it. 
— Mr.  Stephenson  trusted  he  would  again  obtain  the  public  confi- 
dence.— Clayton,  the  engine-driver,  was  re-called,  and  on  being  asked 
if  he  saw  any  part  of  the  train  off  the  line  when  he  felt  the  sinking,  he 
replied  that  he  did  not  look  behind  him,  he  was  so  alarmed. — Mr. 
Locke,  engineer  of  the  Grand  Junction  line,  corroborated  Mr.  Ste- 
phenson's  testimony  ;  he  said  the  bridge  did  not  fall  from  any  pressure 
downwards,  but  from  a  side  blow  ;  this,  the  examination  of  the  frag- 
ments proved  to  him ;  he  considered  all  manner  of  iron  bridges  objec- 
tionable when  brick  and  stone  bridges  could  be  had,  as  was  the  case, 
cheaper  and  better.    <^Mr.  Coroner  and  gentlemen  of  the  jury,''  said 
Mr.  Locke,  « I  believe  that  much  blame  lies  at  the  doors  of  the  Com- 
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missioners  of  the  Admiralty,  the  Board  of  Trade,  and  the  Commis- 
sioners of  Railways,  who  require  bridges  bnilt  with  too  large  a  span, 
to  answer  their  views  as  to  shipping  and  other  matters,  witliout  at  all 
consulting  the  interest  or  safety  of  the  public.  I  wish  this  to  go  forth 
to  the  world.  I  wrote  a  letter  to  Government  on  the  subject,  and  am 
sorry  to  say  it  was  not  attended  to.'* 

If  the  evidence  of  the  witnesses,  Clegg,  Clark,  and  Rowland,  is  trust- 
worthy, no  doubt  can  exist  as  to  the  insutficient  strength  of  the  gir- 
ders. \Ve  cannot  understand  though,  how  it  is  possible  that  so  great 
a  deflection  as  five  inches,  could  take  place  without  the  direct  fracture 
of  the  girder.  Judging  from  the  best  information  we  have  upon  the 
point,  it  would  appear  that  Mr.  Stephenson's  conclusion  as  to  the  ul- 
timate cause  of  failure  is  the  likeliest  of  any.  Nevertheless  we  must 
say  that  we  have  no  great  faith  in  cast  iron  when  employed  for  such 
large  spans  as  the  present  one.  Gen.  Pasley's  evidence  has  given  us 
a  httle  surprise,  and  we  confess  that  it  is  a  difficult  matter  to  make  out 
his  meaning.  After  stating  that  he  reported  the  bridge  as  safe,  he 
says  that  he  afterwards  learned  that  one  of  the  girders  had  cracked, 
and  been  replaced  by  a  sound  one,  and  he  now  thinks  of  <<this  kind 
of  bridge,  that  they  are  on  the  verge  of  danger."  If  the  length  of 
span,  as  it  undoubtedly  must  be,  is  objected  to,  then  the  Admiralty 
must  bear  the  brunt  of  the  matter,  as  they  only  permitted  the  engi- 
neer to  have  three  arches,  when  he  wanted  five,  and  the  girder  form 
was  adopted  to  give  them  the  required  amount  of  head-room.*  How- 
ever, if  the  Inspector-General  of  Railways  felt  sufliclent  confidence 
in  the  bridge,  to  pass  it  as  safe  for  traffic,  why  does  he  turn  round 
upon  hearing  of  the  cracking  of  a  girder,  and  tell  us  that  he  has  no 
faith  in  them  ? 

It  is  not  very  long  since  a  bridge  fell  down  on  the  very  day  that 
the  Inspecting  Engineer  presented  his  report  upon  its  trustworthiness. 
We  shall  shortly  begin  to  doubt  the  infallibility  of  even  a  Governmedt 
Inspector.  Ibid. 


Railway  Profits 


The  principal  railway  companies  in  the  United  Kingdom,  having 
lines  completed  and  at  work,  are  28  in  number;  the  length  of  their 
lines  in  operation  is  24181  miles,  and  the  total  cost,  to  the  dates  of  Che 
last  balance  sheets,  is  de77,l  62,952.  The  dividends  now  paid  upon 
the  different  items  of  which  this  capital  is  made  up,  vary  from  2  to  10 
per  cent.,  in  the  following  proportions: — 

*  We  have  since  heard  that  the  Admiralty  did  not  interfere,  but  that  the  engineer 
changed  his  plan  from  five  arches  to  three^  in  order  to  get  over  the  difficulties  of 
the  bad  foundation  for  the  supports. 
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The  total  dividend  upon  the  various  items  above  enumerated, 
amounts  to  jS5,746,068  per  annum,  being  an  average  of  7i  per  cent., 
within  a  fraction,  on  the  entire  sum  invested  by  the  shareholders  in 
these  undertakings.  It  should  be  borne  in  mind,  too,  that  the  re- 
sources of  many  of  these  companies  are,  as  yet,  but  imperfectly  de- 
veloped. In  some  cases  the  lines  are  but  partially  opened,  and  in 
others,  such  as  the  Great  Westerif,  though  the  main  lines  are  complete, 
many  of  the  tributaries  essential  to  the  full  development  of  the  system 
of  which  they  form  part,  and  from  which  much  increased  wealth  and 
prosperity  must  necessarily  flow,  are,  ^s  yet,  incomplete,  and  have 
brought  nothing  to  the  general  fund.  Load.  Min.  Jour. 


AMERICAN  PATENTS. 


List  qf  American  Patents  which  issued  in  the  month  of  July, 
1S46, — with  ExemptiJicationSf  by  Charles  M.  Keller,  ^gentfor 
procuring  Patents^  and  late  Chief  Examiner  of  Patents  in  the 
U.  S.  Patent  Office. 

1.  For  an  Improved  Level  for  determining  angles;  Augustus  Girard^ 

Mobile,  Alabama,  July  2. 

This  instrument  consists  of  a  straight  edge,  to  one  end  of  which  is 
jointed  the  case  of  a  spirit  level.  The  straight  edge  is  furnished  with 
a  graduated  quadrant,  to  determine  the  angle  which  the  spirit  level 
shall  make  with  the  straight  edge. 

Claim. — ^<<What  I  claim  as  my  invention,  and  desire  to  secure  by 
letters  patent,  is  the  combination  of  the  rod,  the  movable  piece  fur- 
nished with  a  spirit  level,  and  the  graduated  quadrant,  as  herein  set 
forth.'' 
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2.  For  an  Improvement  in  the  Piano  Action;  Luther  Philleo,  Utica, 

New  York,  July  2. 

Claim. — ^*<  What  I  claim  as  my  invention,  and  desire  to  secure  by 
letters  patent,  is  placing  a  roller  in  the  upper  end  of  the  jack,  and  its 
general  application  to  the  action  of  the  piano  forte,  as  herein  above 
described,  by  which  means  I  am  able  to  produce  the  following  im- 
portant results,  viz : — 

"First.  The  greater  power  obtained  in  the  stroke  of  the  hammer. 

«*Second.  Its  greater  velocity. 

"Third.  A  greater  distance  is  passed  by  the  hammer,  in  its  stroke, 
with  the  same  given  movements  of  the  key. 

'^Fourth,  The  certainty  of  the  roller  holding  on  until  the  proper 
time  to  release." 


3.  For  Improvements  in  the  Machine  for  Cutting  the  Nicks  in  the 
Heads  of  Wood  Screws ;  ITiomas  W.  Harvey,  New  York  City, 
July  2. 

The  claim  in  this  patent  refers  to,  is  wholly  dependant  upon,  and 
could  not  be  understood  without  reference  to,  the  drawing,  we  there- 
fore omit  it ;  but  it  is  our  intention  to  give  an  account  of  this,  in  con- 
nexion with  other  machines,  patented  subsequently  by  the  same  per- 
son, for  the  manufacture  of  wood  screws,  that  the  whole  series  may 
be  together. 


4.  For  an  Improvement  in  the  Cooking  Stove;  George  M.  Norton, 

Rochester,  New  York,  July  2. 

The  patentee  says, — "The  nature  of  my  invention  consists  in  an 
oven,  so  constructed  as  to  bake  perfectly  even  and  uniform  on  all  sides, 
by  means  of  an  air  chamber,  so  constructed  as  to  distribute  the  heat 
produced  between  the  plates  of  the  O'ven  top,  and  the  lire  plate,  and 
the  front  oven  side,  into  the  ends  of  the  oven,  or  between  the  plates 
of  the  oven  doors.  Also,  the  mode  of  conveying  the  steam,  produced 
by  baking  meats,  or  any  other  article  producing  steam,  by  a  draught 
into  the  back  flue  from  the  oven. 

"The  nature  of  my  invention  also  consists  in  the  construction  and 
application  of  a  damper  for  admitting,  by  a  draught,  a  great  quantity 
of  cold  air,  to  protect  the  plates  most  exposed  to  the  fire  from  burning 
out;  and  also,  to  regulate  the  heat  of  the  oven  when  baking.  The 
nature  of  my  invention  also  consists  in  the  construction  of  the  main 
bottom  plate  of  the  stove,  thereby  avoiding  the  difficulty  of  casting 
separate,  and  keeping  in  its  place,  a  flue  plate,  which  is  liable  to  warp 
and  spring  by  exposure  to  heat." 

Claim. — ^"  What  I  claim  as  my  invention,  and  desire  to  secure  by 
letters  patent,  is  the  mode  of  producing  the  draught  through  the  air 
chamber  into  the  back  flue,  as  herein  described. 

"I  also  claim  the  mode  of  conveying  the  steam,  produced  by  baking, 
from  the  oven  into  the  back  flue,  as  herein  described." 
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5.  For  an  Improvement  in  the  Process  of  Preparing  Tannin^  for 
Tanning  Leather;  Wm.  Germar,  Easton,  Pennsylvania,  July  2. 
The  patentee  says, — <'The  nature  of  iny  invention  consists  in  fer- 
menting the  bark,  by  which  process  the  tannin  contained  in  the  bark 
is  fully  extracted,  and  so  dissolved,  that  it  enters  into  a  chemical  con- 
nexion with  the  fibres  of  the  hide,  without  becoming  crystaiized.'' 

Claim. — "What  I  claim  as  my  invention,  and  desire  to  secure  by 
letters  patent,  is  the  preparation  of  a  bark-liquor,  by  a  process  offer- 
mentation,  as  herein  described,  to  be  applied  to  the  purposes  of  tan- 
ning leather;  using  for  the  purpose  of  preparing  the  liquor,  a  ferment, 
and  any  alkali,  neutral  salts,  or  other  material^  that  will  produce  the 
desired  effect." 


6.  For  an  Improved  Process  for  the  Bleaching  of  Rags^  4'^.,  in  the 
Manufacture  qf  Paper;  Joseph  G.  &  Jonas  H.Kendall, of  Worces- 
ter and  Leominster,  Massachusetts,  July  2. 
Claim. — "The  subscribers  do  not  claim  as  their  invention  or  im- 
provement, the  use  of  the  said  acid,  nor  of  the  chloride  of  lime,  nor  of 
the  chests  or  drainers, all  which  are  well  known  and  much  used;  but 
they  claim,  as  a  new  and  valuable  improvement  in  bleaching  paper- 
makers'  stock,  as  rags,  &c.,  the  above  described  method,  process,  or 
mode  of  bleaching,  and  of  applying  said  bleaching  substances  to,  and 
upon,  large  masses  of  stock,  as  rags,  waste,  bagging,  and  other  mate* 
rials,  made  into  paper,  lying,  drained  of  water,  in  chests  or  drainers, 
as  set  forth  in  this  specification." 

The  above  method  or  process  is  pointed  out  by  the  patentees,  in  the 
following  extract  from  their  specification,  viz: — *<The  improvement 
for  which  a  patent  is  sought,  consists  in  the  application  of  well  known 
bleaching  substances  to  the  material  used  in  making  paper,  as  cotton, 
linen,  hemp,  &c.,  after  the  same  has  been  washed  in  the  engines  of  a 
paper  mill,  and  is  discharged  into  chests  or  drainers;  or,  in  other 
words,  the  improvement  consists  in  the  process  or  mode  of  application 
of  such  bleaching  substances,  in  such  chests  or  drainers." 


7.  For  an  Improvement  in  the  Lard  Lamp;  John  Davidson,  Balti- 
more, Maryland,  July  2. 

The  nature  of  this  invention  consists  in  striking  out  of  one  piece  of 
sheet  metal,  the  glass  holder,  and  supporter  of  the^deflector,  and  outer 
tube,  the  said  piece  acting  as  a  cap  over  the  top  of  the  reservoir,  to 
which  it  closely  fits,  and  on  which  it  rests. 

Claim. — ^<»  Having  thus  fully  described  my  improvement  in  lamps, 
what  I  claim  therein  as  new,  and  desire  to  secure  by  letters  patent,  is 
connecting  the  tube  and  shade  holder,  by  means  of  a  cap,  which 
covers  the  top  of  the  reservoir,  in  the  manner  described,  (the  whole 
being  made  in  one  piece,)  by  which  a  great  economy  is  effected  in  the 
construction,  and  the  burning  of  the  lamp  greatly  improved." 
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8.  For  an  Improvement  in  the  Method  of  Increasing  the  Mhesive- 
ness  of  the  Surface  of  Pulleys,  Drums,  fyc;  John  Simpson,  Deca- 
tur, Georgia,  July  7. 

Claim. — *<What  I  claim  as  ray  invention,  and  desire  to  secure  by 
letters  patent,  is  the  giving  the  face  or  periphery  of  drums,  pulleys, 
&c.,  upon  which  bands  are  used,  a  coating  of  India  rubber,  or  some 
other  gum  covering  of  a  similar  nature,  for  the  purpose  herein  set 
forth." 


9.  For  an  Improvement  in  Lifting,  Suction,  and  Force  Pumps ; 

Chapman  Warner,  Louisviile,  Kentucky,  July  7. 

Claim. — <<What  I  claim  as  my  invention,  and  desire  to  secure  by 
letters  patent,  is  \\vq  manner  of  connecting  the  air  chamber  with  the 
plunger,  emptying  the  water  from  the  holes,  so  that  the  air  chamber 
and  plunger  will  be  elevated  and  depressed  together.'' 


10.  For  an  Improvement  in  the  Shank  for  the  Knobs  of  Doors;  L. 

R.  Livingston,  J.  J.  Roggen  &  Calvin  Adams,  Pittsburg,  Pennsyl* 

vania,  July  7. 

Claim. — <<What  we  claim  as  our  invention,  and  desire  to  secure  by 
letters  patent,  is  the  method  of  making  the  shank  for  door  knobs  in 
two  pieces,  coupled  together,  near  the  middle,  by  a  notched  connexion, 
and  held  together  by  means  of  the  escutcheon  at  one  end,  and  to  the 
tatch-tumblers  or  follower  at  the  other,  as  herein  described." 


1 1 .  For  Improvements  in  Lamps;  T.  F,  Strong,  a  citizen  of  the  United 

States,  residing  in  London,  England,  July  7,  1846,  antedated  May 

1,1846. 

The  patentee  says, — <«The  nature  of  my  invention  consists  in  so 
conducting  the  air  to  the  flame,  as  to  have  it  lightly  heated  before  it 
impinges  on  the  flame,  without  the  use  of  the  button,  and  in  such  a 
manner  as  to  prevent  its  flaring;  and  also,  in  the  mode  of  raising  and 
lowering  the  wick,  without  revolving  it,  by  means  of  an  upright  screw, 
that  works  into  a  nut  on  the  bucket  or  thimble." 

Claim. — <*  Having  thus  fully  described  my  improvement,  what  I 
claim  therein  as  new,  and  desire  to  secure  by  letters  patent,  is  con* 
slmcting  the  reservoir  in  the  manner  described,  so  as  to  prevent  the 
-oil  from  leaking  out  over  the  cover,  while  a  flat  broad  receiver  is  re- 
tained, as  herein  set  forth. 

"I  also  claim  the  raising  and  lowering  of  the  thimble  or  wick-holder, 
by  means  of  the  screw,  constructed,  arranged,  and  combined,  as  herein 
set  forth. 

<«I  claim  the  cup  or  sunken  chamber,  for  heating  or  supplying  air  to 
the  outside  of  the  flame  of  an  argand  lamp,  as  specified. 

*<I  also  claim  constructing  the  deflector  with  holes  around  and  be- 
low its  upper  edge,  in  the  manner  and  for  the  purpose  described, 

14* 
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"I  also  claim  the  lamp  chimney,  formed  of  glass,  with  two  contrac- 
tions, substantially  as  above  made  known.'' 


12.  For  an  Improveinent  in  the  Furnace  for  Heating  Buildings; 

John  Barker,  Baltimore,  Maryland,  July  7. 

The  patentee  says, — "My  air  heating  furnace  is  to  be  enclosed  in  a 
chamber  of  masonry,  in  the  ordinary  manner  of  placing  such  furnaces; 
and  the  air  that  is  heated  therein,  is  to  be  conveyed  through  suitable 
tubes,  to  the  apartments  to  be  heated,  as  usual.  But  I  have  so  ar- 
ranged the  pipes  which  conduct  the  healed  air  from  the  furnace  to  the 
chimney,  as  that  the  cold  air  which  is  admitted  from  without,  and 
which  is  to  be  heated  by  said  pipes,  shall  be  forced  into  immediate 
<!ontact  with  them,  by  causing  it  to  pass  up  within  channels  formed 
in  the  brick  work,  which  is  made  nearly  to  enclose  said  pipes.  Of 
these  air  healing  pipes,!  employ  a  single  tier  only  on  each  side  of  the 
heating  chamber,  and  that  as  near  to  the  floor  as  they  can  be  placed 
with  convenience,  and  nearly  surrounding  its  four  sides." 

Claim. — «  Having  thus  fully  described  the  manner  in  which  I  con- 
struct and  arrange  the  respective  parts  of  my  air  heating  furnace,  what 
I  claim  therein  as  new,  and  desire  to  secure  by  letters  patent,  is  the 
particular  manner  in  which  I  have  arranged  the  air  heating  pipes^  en- 
closed in  spaces  formed  of  masonry  on  each  of  their  sides,  and  extend- 
ed partly  over  them,  with  an  opening  at  top  for  the  passage  of  the 
heated  air;  said  pipes  forming  a  single  tier  within  a  few  inches  of  the 
bottom  of  the  air  chamber;  the  whole  construction  and  operation 
being  substantially  the  same  with  that  herein  set  forth." 


13.  For  Improvements  in  the  Boot  and  Shoe  Tree;  Jonathan  Russell, 

Philadelphia,  Pennsylvania,  July  7. 

The  tree,  cither  for  boots  or  shoes,  is  made  of  metal,  hollow,  with 
the  sole  piece  hinged,  so  that,  by  means  of  a  forked  lever  inside,  that 
turns  on  a  fulcrum,  with  the  forked  ends  provided  with  adjusting 
screws,  and  the  rear  end  acted  on  by  a  screw  that  runs  up  above  the 
top,  the  sole  piece  can  be  forced  down  to  stretch  the  foot.  Within  the 
leg  of  the  tree  there  is  a  lever,  jointed  near  the  bottomland  connected 
with  a  horizontal  screw  at  top,  and  provided  with  a  projection  near 
the  lower  end,  so  that  the  lever  end  of  the  back  piece  can  be  forced 
out,  to  stretch  the  boot  across  the  small  and  heel  measures. 

Claim. — "  What  1  claim  as  my  invention,  and  desire  to  secure  by 
lelters  patent,  is  the  constructing  boot  and  shoe  trees  of  hollow  metal 
or  wood,  in  combination  with  the  forked  lever,  vibrating  sole  piece, 
and  screws,  (either  with  button  heads  or  cap  pieces,)  combined  and 
operating  with  the  screw,  for  stretching  a  boot  or  shoe,  substantially 
in  the  manner  and  for  the  purpose  herein  set  forth. 

•♦1  also  claim  the  combination  of  the  screw,  lever,  and  projection  on 
the  same,  with  the  back  piece  and  key  of  the  leg  of  the  boot  tree,  for 
stretching  a  boot  across  the  small  and  heel  measures^  substantially  as 
herein  set  forth." 
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14.   For  Improvements  in  the  Machine  for  Cleaning  Grain;  Wm. 

H.  Stevens,  Salem,  Illinois,  July  7. 

Claim. — *»  Having  thus  fully  described  my  fan,  what  I  claim  therein 
as  new,  and  desire  to  secure  by  letters  patent,  is,  first,  the  return  blast, 
or  combination  of  the  fan  and  spout,  by  which  the  blast  from  the  fan 
is  made  to  sweep  around  a  curve  through  the  grain  in  passing  to  the 
screen,  substantially  in  the  manner  and  for  the  purpose  set  forth. — 
Secondly,  I  claim  the  combination  of  the  revolving  screen  with  the 
fan,  in  the  manner  described,  so  that  the  grain  shall  pass  to  the  screen 
after  it  has  passed  the  blast  from  the  fan,  as  described.  Thirdly,  I 
claim  in  the  construction  of  the  screen,  made  by  winding  on  a  con- 
tinuous wire,  in  parallel  lines,  with  spaces  between,  the  method  of 
tightening  the  same,  by  means  of  the  outside  ribs  and  iron  bands,  so 
as  to  preserve  the  proper  distance  between  the  wires,  as  above  made 
known.'* 


15.  For  Improvements  in  the  Hot  Water  Furnace^  for  Warming 

Buildings;  Ezra  L.  Miller,  Brooklyn,  New  York,  July  7. 

The  patentee  points  out  his  two  improvements  in  the  following 
terms,  viz: — ^«<The  first  of  these,  which  I  denominate  a  condensing 
radiator,  consists  in  a  new  and  improved  arrangement,  combination, 
and  application  of  the  different  parts  and  surfaces  of  a  hot  water  ap- 
paratus, or  furnace  for  warming  buildings,  by  which  the  circulation 
of  the  water,  in  contact  with  the  radiating  surfaces,  is  much  accele- 
rated, and  the  air  for  taking  off  the  heat  is,  in  its  circulation,  brought 
and  kept  more  closely  in  contact  with  the  water-heated  surfaces,  than 
by  any  former  method.  My  other  improvement,  which  I  denominate 
a  hydro-pneumatic  regulator,  consists  in  the  peculiar  application  of 
the  expansibility  of  water  and  air,  combined,  to  produce  motion  in  a 
damper  or  dampers,  for  the  purpose  of  regulating  the  degree  of  com- 
bustion in  a  furnace." 

Claim. — « 1  do  not  c.a..*.  Tiy  invention,  the  simple  use  or  appli- 
cation of  a  cylindrical  or  other  shaped  vessel,  filled  with  tubes,  for  the 
purpose  of  radiating  heat;  but  what  I  do  claim,  and  wish  to  secure 
hy  letters  patent,  is  the  combination  of  the  condensing  radiator  with 
the  hydro-pneumatic  regulator,  and  a  boiler  or  boilers  within  a  hot 
air  or  furnace  charaber,as  herein  fully  described  and  set  forth;  whether 
the  condensing  radiator  be  cylindrical  or  other  shaped,  if  so  construct- 
ed and  combined  as  to  be  similar  in  principle  and  effect. 

<<  I  also  claim  the  peculiar  manner  of  applying  the  expansibility  of 
water  and  air,  combined,  to  the  working  of  a  damper  or  dampers,  for 
the  regulation  and  control  of  the  combustion  of  the  fuel  in  a  furnace, 
in  combination  with  a  condensing  radiator,  as  herein  fully  described 
and  set  forth." 


16.  For  an  Improvement  in  the  Furnace  of  Steam  Boilers^  Stoves, 
^J-c,  for  Burning  Anthracite  Coal;  Ezra  L.  Miller,  Brooklyn, 
New  York,  July  7. 
The  patentee  says, — <<  My  improvement,  which  I  designate  a  boiler 
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furnace,  consists  in  making  a  new  arrangement  of  the  furnace  or  burn- 
er, for  producing  the  most  active  combustion  of  the  fuel^  at  or  near 
the  base  of  the  fuel,  and  so  near  the  grate  bars,  as  always  to  insure 
the  necessary  supply  of  air  to  effect  a  perfect  combustion  ;  the  com- 
bustible portion  of  the  smoke  and  gases,  liberated  from  the  fuel,  being 
consumed  by  passing  through  the  most  intense  heat  of  the  fire,  in  their 
escape  from  the  burner,  and  by  combining  with  this  arrangement,  a 
reservoir  or  chamber  for  fuel,  above  the  line  of  draught,  of  sufficient 
capacity  to  contain  fuel  for  any  desirable  length  of  time,  which,  as  the 
combustion  proceeds,  settles  into  the  base  of  the  burner,  and  ttius  be- 
comes self-feeding,  until  the  fuel  is  consumed." 

Claim. — "  What  I  claim  as  my  improvement,  and  wish  to  secure 
by  letters  patent,  is  the  peculiar  manner,  as  fully  described  and  set 
forth  in  the  above  specification,  of  constructing  the  base  of  the  fuel 
chamber  with  an  off-set  or  enlargement,  so  as  to  admit  of  taking  out 
the  smoke  flues  or  tubes  through  it,  or  near  a  vertical  direction  at  the 
top  of  the  burner,  and  around  the  circumference  of  the  fuel  chamber, 
and,  by  these  means,  adapting  it  to  a  furnace  for  boilers,  as  well  as  to 
stoves  and  hot  air  furnaces." 


17.  For  an  Improvement  in  the  Jack^  or  Jack  Screw;  Wm.  Ballard, 

City  of  New  York,  July  7. 

The  claws  project  from  the  lower  end  of  a  screw,  and  at  right  an- 
gles thereto,  and  are  fitted  to  side  bars,  that  form  sliding  ways  for 
them;  on  the  screw  there  is  a  nut,  with  bevel  cogs, that  engage  in  the 
cogs  of  a  bevel  wheel,  on  a  crank  shaft.  The  whole  is  arranged  with- 
in a  case,  in  the  usual  manner.  The  side  bars  not  only  steady  the 
jaws,  but,  at  the  same  time,  prevent  the  screw  from  being  turned  by 
the  nut. 

Claim. — <<  What  I  claim  as  my  invention,  and  desire  to  secure  by 
letters  patent,  is  the  combination  of  the  claw-screw,rod, and  slide  bars, 
as  above  described,  and  for  the  purpose  herein  set  forth." 


18.  For  a  Machine  for  Cleaning  Buckwheat ;  Daniel  Pease,  Jr., 

Floyd,  Oneida  County,  New  York,  July  14. 

This  machine  consists  of  a  horizontal  cylinder,  within  a  concave. 
The  surface  of  the  cylinder  is  provided  with  wedge-formed  rubbers, 
with  plates  between  them,  and  at  the  end  there  is  a  section  of  a  many- 
threaded  screw,  the  concave  being  made  to  correspond  to  the  cylinder, 
for  the  purpose  of  forcing  the  grain  in  and  through,  between  the  con« 
cave  and  cylinder,  the  concave  being  armed  with  flutes,  teeth,  &c.,  to 
make  friction. 

Claim. — *^  That  which  I  claim  as  my  invention,  and  desire  to  secure 
by  letters  patent,  is — 

"1st.  The  section  screw, to  drive  the  grain  lengthwise  the  cylinder, 
in  combination  with  the  wedge-like  rubbers. 

<<2d.  The  manner  of  setting  the  wedges  on  the  revolving  cylinder, 
to  give  friction  to  the  grain. 
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•^3d.  The  screw  formed  in  the  outside  cylinder,  to  force  the  grain 
lengthwise  of  it,  in  combination  with  the  wedge-like  rubbers. 

<^4th.  The  arrangement  of  a  slide  to  regulate  the  pressure  of  the 
grain  in  the  cyUnder.'* 

19.  For  an  Improvement  in  the  Water  Wheels  called  the  "  Double 
Centre  Vent  fVater  Wheel ;^^  Wm.  March,  Sandbank,  New  York, 
July  14. 

Claim. — "  What  I  claim  as  my  invention,  and  desire  to  secure  by 
letters  patent,  is  the  peculiar  form  or  curve  which  I  give  to  my  buck- 
ets, as  herein  described  and  represented ;  the  outer  end  or  lip  thereof 
being  curved  inwards,  or  towards  the  centre  of  the  wheel,  the  middle 
portion  having  the  form  of  a  very  flat  ogee,  and  the  inner  end  being 
straight,  and  tangential  to  the  inner  circumference  of  the  ring  of  the 
wheel." 


20.  For  Improvements  in  the  Safe  Lock;  W.  E.  Wood  bridge,  New 

York,  July  14. 

Claim. — "  What  I  claim,  and  wish  to  secure  by  letters  patent,  is — 

<<First.  The  interposing  of  a  set  of  tumblers,  substantially  as  herein 
described,  between  ordinary  check  tumblers  and  the  key,  in  such  a 
manner  that,  when  acted  on  by  the  key,  they  shall  raise  their  corres- 
ponding check  tumblers  to  their  proper  height,  and  having  tongues  so 
related  to  a  stump,  attached  to  the  lower  side  of  the  bolt,  that  they,  (the 
interposed  tumblers,)  must  descend  after  the  full  action  of  the  key 
upon  them,  in  order  to  allow  either  the  bolt  to  pass,  or  the  upper  stump 
of  the  bolt  to  touch  the  tongues  of  the  check  tumblers,  which  arrange- 
ment also  prevents  the  motion  of  the  interposed  tumblers,  when,  in 
an  attempt  to  pick  the  lock,  the  upper  stump  is  in  contact  with  the 
tongues  of  the  check  tumblers. 

"Second.  The  down  tumblers,  arranged  with  reference  to  the  tum- 
blers, so  as  to  dispense  with  the  use  of  springs,  or  other  parts,  to  re- 
turn the  check  tumblers  to  their  original  position,  after  projecting  the 
bolt  either  outwards  or  inwards." 


21.  For  an  Improvement  in  the  Chimney  Cap;  William  S.  Burch, 

Washington,  D.  C,  July  14. 

The  patentee  says, — "The  great  difficulty  heretofore  experienced 
in  the  construction  of  chimney  caps,  has  been  to  prevent  smoking,  in 
any  state  of  the  atmosphere.  Several  caps  have  been  found  effica- 
cious in  windy  weather,  but  are  worse  than  nothing,  if  applied  to  the 
top  of  the  chimney  in  a  calm,  and,  at  such  times,  actually  impede  the 
draught.  Others,  again,  may  answer  in  certain  states  of  the  weather, 
but  not  in  others.  By  my  improvement,  I  can  cure  the  worst  case  of 
smoky  chimneys,  and  in  all  states  of  the  weather.'^ 

Claim. — "  Having  thus  fully  described  my  improved  cap  and  its 
mode  of  operation,  I  wish  it  to  be  understood  that  I  do  not  claim  as 
new,  the  application  of  conical  caps  to  the  tops  of  chimneys  in  many 
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difTercnt  ways ;  but  what  I  do  claim  as  my  invention,  and  desire  to 
secure  by  letters  patent,  is  the  combination  of  the  inclined  conical 
tube  with  the  revolving  chimney  cap,  substantially  in  the  manner  and      ] 
for  the  purpose  herein  set  forth/'  i 


22.  For  an  Improved  Mode  of  Teaching  Children  the  Fundamental 

Rules  of  Arithmetics  by  means  of  Tables  arranp;ed  on  Rollers. 

called  the^^  Rotary  Multiplication  j  Mdition^  and  Subtraction  Ta- 

bles;^^  Benj.  M.  Vanderveer,  Clyde,  New  York,  July  14. 

Claim. — "What  1  claim  as  my  invention,  is  the  form  of  these  tables, 

and  the  operation  of  bringing  together  the  figures  or  numbers  to  be 

multiplied,  added,  or  subtracted,  and  the  novel  manner  of  showing, 

not  only  the  particular  product,  but  a  series  of  different  products,  aC  one 

and  the  same  time,  through  the  holes,giving  the  pupil  the  advantage  of 

eleven  results  before  his  eyes,  without  confusion  or  distraction ;  and, 

in  the  language  of  an  eminent  teacher  who  has  examined  the  tables, 

'relieving  the  young  learner  from  the  tedium  and  irksomeness  with 

which  the  knowledge  of  the  combination  of  simple  numbers  has  been 

heretofore  burdened.'  '* 


23.  For  an  Improvement  in  the  Fastenings  for  Window  Blinds  and 
Shutters;  Samuel  Lichtenthaeler,  Litiz,  Pennsylvania^  July  14. 
On  the  hinged  edge  of  the  shutter  there  is  a  plate,  provided  with 
cogs,  that  engage  with  the  cogs  of  a  wheel,  on  the  end  of  a  spindle, 
that  passes  through  the  window  frame  to  the  inside  of  the  house,  so 
that,  by  turning  the  spindle,  the  shutter  is  closed  or  opened ;  and  on 
the  spindle  there  is  a  helical  spring,  which  forces  a  bolt  into  a  notch 
in  the  plate,  at  the  appropriate  time  for  fastening  or  holding  the  shut- 
ter in  the  required  position. 

Claim. — «  What  I  claim  as  my  invention,  and  desire  to  secure  by 
letters  patent,  is  the  principle  of  opening  and  shutting,  and  holding 
firmly  in  any  desired  position,  from  the  inside  of  the  room,  outside 
window  shutters,  or  blinds,  by  the  before  described  combination  of 
the  shaft,  cogged  wheel,  spring,  and  cogged  plate,  constructed,  ar- 
ranged, and  operated  in  the  manner  and  for  the  purpose  set  forth.'' 


24.  For  an  Improvement  in  the  Mode  of  Manufacturing  Wrought 
Iron  Nails,  for  Horse  Shoes :  Jedediah  Holcomb,  Brandon,  Ver- 
mont, July  14. 
We  are  under  the  necessity  of  omitting  the  claims,  as  they  refer  to, 

and  could  not  be  understood  without,  the  drawings. 


25.  For  an  Improve7nent  in  Locks  for  Doors,  Safes,  4*c./  David  M. 

Smith,  Springfield,  Vermont,  July  14. 

To  the  upper  surface  or  edge  of  the  tumbler,  of  the  usual  construc- 
tion, there  is  a  bar  that  may  slide  vertically,  on  two  screws  that  pro- 
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ject  vertically  frotn  the  tumbler;  and  above  the  spring  bar,  are  arranged 
a  series  oi  cams^  each  on  a  separate  arber,  so  that,  when  so  turned  that 
their  lesser  diameter  is  towards  the  spring  bar,  the  tumbler  can  be  lifted 
to  open  or  close  the  bolt,  but  when  they  are  turned  in  any  other  posi- 
tion, the  bar  prevents  the  tumbler  from  being  lifted  up  to  free  the  bolt. 
Claim. — ^<*What  I  claim  as  my  invention,  and  desire  to  secure  by 
letters  patent,  is  the  combination  of  the  spring  bar  with  the  cams,  &c., 
and  spring  lever ;  the  whole  being  applied  to  the  main  bolt,  and  made 
to  operate  together  substantially  as  above  specified/' 


26.  For  an  Improvement  in  ihe  Threshing  Machine  ;  Jesse  Fitzge- 
rald, New  York,  July  14. 
We  omit  the  claim  in  this  instance,  as  it  could  not  be  understood 

without  the  drawings  to  which  it  makes  reference. 


27.  For  an  Improvement  in  the  Hot  ^ir  Stove  ;  Eleazer  D.  Love- 
land,  City  of  New  York,  July  14, 

This  hot  air  furnace  consists  of  six  concentric  cylinders  with  the 
fire  chamber  at  the  bottom,  and  in  the  second  from  the  outside,  the 
lower  end  of  the  four  inner  ones  being  above  the  fire.  The  products 
of  combustion  pass  up  from  the  fireplace  between  the  second  and 
third  cylinders,  (counting  from  the  outside,)  down  between  the  fourth 
and  fifth,  and  up  to  the  chimney  through  the  sixth  or  inner  one,  while 
the  air  to  be  heated  enters  at  the  bottom  between  the  outer  and  the  sec- 
ond cylinders,  down  between  the  third  and  fourth,  and  up  between 
the  fifth  and  sixth  to  a  drum,  from  which  it  is  to  be  conducted  to  the 
apartments  to  be  heated. 

Claim. — "  Now,  I  do  not  claim,  in  the  foregoing  description  of  my 
improvement  in  hot  air  stoves,  having  any  originality  in  the  arrange- 
ment of  the  fire  plate  under  the  hot  air  flues,  nor  the  damper  for  gov- 
erning the  direct  draught,  they  being  of  common  use  in  most  hot  air 
stoves :  but  what  I  do  claim,  and  wish  to  secure  by  letters  patent,  is 
the  manner  herein  described  of  combining  the  six  cylinders  and  flue 
spaces,  by  which  a  greater  extent  of  heating  surface,  for  the  purpose 
herein  set  forth,  is  obtained. 


2S.  Tox  Improvements  in  Machinery  for  Spinning  Hemp }  John 

McCully,  Salem,  Massachusets,  July  14. 

Instead  of  giving  a  traverse  motion  to  the  bobbin  or  flyer  to  dis- 
ribute  the  thread  on  the  bobbin,  there  is  an  annulus  or  ring  for  guid- 
ing the  thread  that  slides  on  the  arms  of  the  flyer,  and  receives  its 
motion  by  means  of  a  vibrating  carriage  provided  with  guide  rollers 
in  which  the  periphery  of  the  annulus  runs.  The  spindle  of  the  bob- 
bin is  provided  with  a  double  friction  pulley,  so  that,  by  means  of  a 
lever  and  regulating  screw,  the  friction  can  be  increased  or  diminish- 
ed at  pleasure  to  regulate  the  twist  of  the  yarn,  and  as  the  motion  of 
the  annulus  in  one  direction  produces  a  drag  on  the  yarn  and  not  in 
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the  other,  which  would  result  in  producing  an  uneven  thread,  this  is 
obviated  by  connecting  the  lever  of  the  friction  pulley  with  another 
lever  that  is  acted  upon  by  a  semi-circular  cam,  so  that  during  one- 
half  of  the  operation  the  friction  pulley  retards  the  motion  of  the  bob- 
bin. 

Claim. — ^<<  Having  thus  fully  set  forth  my  invention,  that  which  I 
claim  is  the  annulus,  in  combination  with  the  flyer  and  carriage  be- 
neath it,  the  whole  being  constructed  and  operating  substantially  in 
the  manner  and  for  the  purpose  as  described. 

«<  I  also  claim  the  combination  of  the  fixed  and  rotary  friction  disks 
and  lever,  and  its  regulating  screw,  as  the  same  is  applied  to  the  bob- 
bin spindle  and  frame,  and  made  to  operate  substantially  as  specified. 

«  I  also  claim  the  lever,  and  semi-cirple  or  cam,  in  combination  with 
the  lever  of  the  disk,  the  same  being  for  the  purpose  as  described.'' 


29    For  an  Improvement  in  Lamps  ;  Theodore  F.  Strong,  City  of 

New  York,  July  80. 

The  patentee  says, — <<  The  nature  of  my  invention  consists  in  taking 
an  ordinary  glass  night  lamp,  when  in  the  process  of  making  at  the 
glass  blower's,  and  depressing  the  top,  where  the  wick  tubes  are  in- 
serted, downwards,  in  such  a  manner  as  to  elevate  the  sides  some  one 
or  more  inches  above  the  top  of  the  wick  tubes  when  inserted." 

Claim. — <<  In  the  construction  of  this  lamp  I  do  not  claim  the  inven- 
tion of  any  new  material  of  which  the  lamp  is  made,  nor  the  mode  of 
using  the  socket  and  wick  tube  by  inserting  it  into  a  cup  of  oil ;  but 
what  I  do  claim  as  my  invention,  and  wish  to  secure  by  letters  patent, 
is  the  peculiar  form  which  I  give  to  the  lamp  cup  :  that  is,  by  depres- 
sing the  top  of  the  lamp  cup  where  the  wick  tubes  are  inserted  down- 
wards in  such  a  manner  as  to  elevate  the  sides  of  the  cup  some  one 
or  more  inches  above  the  top  of  the  wick  tube,  and  thereby  surround- 
ing the  flame  of  the  lamp  with  a  transparent  shield;  for,  when  a  lamp 
cup  h  depressed  in  the  centre  in  this  manner,  it  forms  a  hollow  rim 
around  the  sides  and  top  of  the  lamp,  which  is  intended  as  a  protec- 
tion against  the  numerous  accidents  occurring  everyday  by  oversetting 
of  lamps  and  spilling  the  oil,  or  setting  on  fire  articles  coming  into 
contact  with  it  when  overset.  In  this  lamp,  instead  of  the  oil,  when 
overset,  running  out  at  the  vent  holes,  or  the  top,  (or  the  socket, should 
it  fall  out,)  the  oil  runs  into  the  sides,  which,  being  large  enough  to 
hold  all  the  oil,  prevents  any  spilling,  and  at  the  same  time  surrounds 
the  flame." 


30.  For  Improvements  in  the  Combination  Lock;  John  LAWheisione J 

Cincinnati,  Ohio,  July  20. 

The  patentee  says, — ^<<In  my  combination  lock  I  adopt  the  well 
known  principle  of  permutation,  there  being  any  desired  number  of 
movable  bits  to  the  key  which  are  to  act  upon  a  corresponding  num- 
ber of  tumblers,  which  slide  up  and  down  vertically  within  the  lock. 
A  principal  improvement  in  my  manner  of  constructing  the  safety 
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lock  consists  in  my  managing  and  combining  the  tumblers  and  the  bits 
of  the  key,  so  that  the  tumblers  may  either  be  raised  or  drawn  down, 
qx  iti  part  raised  or  in  part  drawn  down  by  the  action  of  said  bits. 

The  box  of  my  lock  I  divide  into  two  separate  chambers  by  insert- 
ing a  partition  plate  of  the  same  width  and  length  with  the  cap  plate, 
midway  between  the  cap  plate  and  the  face  plate  of  the  box,  thus 
forming  what  may  be  denominated  the  anterior  and  posterior  cham- 
bers. When  the  key  is  inserted  for  the  purpose  of  moving  the  bolt, 
it  is  passed  first  into  the  anterior  chamber,  and  is  then  turned  partial- 
ly around  until  it  arrives  at  a  proper  opening  through  the  division 
plate,  where  it  is  made  to  enter  the  posterior  chamber  and  to  operate 
on  the  bolt. 

Claim. — *^  Having  thus  fully  described  the  manner  in  which  I  con- 
struct my  lock,  and  shown  the  operation  thereof,  what  I  claim  there- 
in as  new,  and  desire  to  secure  by  letters  patent,  is,  first,  the  manner 
in  which  I  have  arranged  and  combined  the  tumblers  and  the  key,  so 
as  to  allow  the  tumblers  to  be  moved  either  up  or  down,  by  reversing 
them  upon  the  racking  stump,  and  by  causing  the  bits  of  the  key  to 
act  upon  the  upper  and  lower  curve  of  said  tumblers,  substantially  as 
herein  set  forth. 

•<  I  also  claim  the  manner  in  which  I  have  arranged  and  combined 
the  revolving  escutcheon  and  the  bridge  plate,  the  box  of  the  escutch- 
eon being  adapted  to  the  arm  of  the  key,  and  to  the  bridge  plate,  in  such- 
manner  as  that,  by  the  aid  of  the  slot  or  opening,  in  said  box,  the  arm 
of  the  key  is  allowed  to  pass  between  the  bridge  plate  and  the  divi- 
sion plate,  for  the  purpose  and  in  the  manner  set  forth." 


31.  For  an  Improvement  in  the  Door  or  Gale  Spring;  Jacob  Shaw, 

Jr.,  Heinckley,  Ohio,  July  20. 

This  improvement  consists  in  connecting  by  means  of  a  joint  link 
one  wing  of  a  common  butt  hinge  with  a  spring  attached  to  another 
wing  made  of  greater  length  than  usual. 

Claim. — <<  I  do  not  claim,  generally ^  attaching  a  spring  to  a  door  or 
hinge  in  such  a  manner  as  to  perform  the  double  office  of  closing  the 
door  and  forcing  it  open,  according  to  the  position  of  the  door,  this 
having  already  been  done ;  bat  what  I  do  claim  is  the  particular  man- 
ner in  which  I  have  arranged  the  spring  or  weighted  lever,  in  combi- 
nation with  the  door  or  hinge,  for  the  accomplishment  of  that  object.'' 


32.  For  an  Improvement  in  the  Carding  Engine;  M.  W.  Oben- 

chain,  Springfield,  Ohio,  July  20. 

Claim. — "  What  I  claim  as  my  invention,  and  desire  to  secure  by 
letters  patent,  is  the  employment  of  the  additional  doffing  roller  be- 
tween the  two  main  carding  cylinders,  for  the  purpose  of  taking  the 
fibres  from  the  first  main  carding  cylinder  and  transferring  them  to 
the  second,  with  more  regularity  than  heretofore,  as  described ;  and 
in  combination  with  this,  I  also  claim  the  stripper  which  works  be- 
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tween  the  two  doffors,  and  which  transfers  the  fibres  from  them  to  the 
second  main  carding  cylinder,  as  described.  And,  finally,  I  claim  the 
employment  of  two  roli-doflfers,  with  longitudinal  fillet  cards,  arrang- 
ed substantially  as  herein  described,  whereby  a  much  greater  number 
of  rolls  can  be  made  in  the  same  space  of  time,  and  of  better  quality, 
than  with  the  single  doffer,  in  consequence  of  the  regular  action  on 
the  carding  cylinder." 


S3.  For  an  Improvement  in  the  Machine  for  making  Hat  Bodies ; 

Russel  Wildman,  Hartford,  Connecticut,  July  20. 

The  patentee  says,^  ^  My  arrangement  consists  in  feeding  the  stock 
of  fur,  wool,  &c,  after  it  is  properly  prepared  upon  a  common  feed 
apron,  in  sufficient  quantity  to  form  a  hat  body  of  the  desired  heft, 
and  thus  feeding  it  through  rollers  which  hold  it  firm,  yielding  it  in 
small  proportions  to  the  rotary  picker  cylinder.  The  stock  is  thrown 
by  the  picker  through  the  case  divided  longitudinally  by  two  adjusta- 
ble partitions  on  to  a  metallic  perforated  cone,  placed  near  and  in  front 
of  the  tubes  beneath  the  picker,  as  an  aperture  for  the  admission  of 
a  current  of  air  to  aid  in  carrying  the  stock  through  the  tubes.  The 
cone  rests  upon  a  revolving  stand  and  thereby  has  a  revolving  motion 
whilst  the  body  is  forming  thereon.  Through  the  centre  of  the  re- 
volving stand  is  an  opening  connecting  the  inner  surface  of  the  cone 
with  a  trunk  that  is  connected  to  a  fan-blower  by  which  the  air  with- 
in the  cone  is  partially  rarified  causing  a  rush  of  air  from  all  directions 
to  and  through  the  apertures  of  the  cone,  carrying  the  stock  on  to  and 
holding  it  thereon  in  order  to  lay  the  stock  in  the  desired  proportion 
upon  the  cone,  the  tubes  through  which  the  stock  is  conducted,  vary 
in  height.  The  tube  designed  to  form  the  brim  spreads  the  stock  from 
the  base  of  the  cone  as  high  as  the  band  of  the  hat.  The  second  from 
the  base  of  the  cone  to  the  square  of  the  hat,  a  third  from  the  base  to 
the  tip  of  the  cone ;  an  extra  square  is  formed  to  the  body  by  enlarg- 
ing the  second  tube  a  little  at  top. 

Claim. — ^*  What  I  claim  to  be  new  and  my  invention  in  the  above 
described  machine,  and  desire  to  secure  by  letters  patent  of  the  Unit-* 
ed  States,  is  the  tube,  (which  conducts  the  stock  to  the  cone,)  divided 
longitudinally  by  adjustable  partitions,  for  the  purpose  and  in  the  man- 
ner substantially  as  herein  described.'^ 


34.  For  an  Improvement  in  the  Carpet  Loom  ;  William  Sherwood, 

Ridgefield,  Connecticut,  July  20. 

The  claims  refer  throughout  to  the  drawings,  and  could  not  be  un- 
derstood without  them ;  and  therefore  we  are  under  the  necessity  of 
omitting  them. 


35.  For  an  Improvement  in  the  Shifting  Cam  Loom  ;  Richard  Gar- 

sed,  Frankford,  Pennsylvania,  July  20. 

The  patentee  says,— «  In  the  weaving  of  twilled  fabrics  it  is  known 
that  the  sets  of  harness  have  to  be  shifted  in  succession  whether  con* 
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sisting  of  three  or  more,  commencing  with  the  first,  then  the  second, 
then  the  third,  &c.,  and  back  again  to  the  first:  this  has  generally  been 
done  by  a  series  of  cams,  one  for  each  treadle,  requiring  the  cam  shaft 
to  move  very  slowly  and  rendering  an  additional  cam  shaft  necessary 
either  for  the  harness  cams  or  the  shuttle  cams.  To  obviate  this  I 
make  the  harness  cams  to  slide  endwise  on  the  shaft,  and  provide 
them  each  with  a  cylindrical  hub,  the  periphery  of  which  has  as  many 
grooves  cut  in  it  as  there  are  treadles  to  be  worked  by  it  in  succession, 
these  grooves  run  in  the  direction  of  the  circumference  nearly  the 
whole  circuit,  but  towards  the  end  the  first  takes  a  diagonal  direction 
and  runs  into  the  second,  and  in  like  manner  the  second  into  the  third, 
and  the  third  then  crosses!  the  second  and  runs  into  the  first;  the  incli- 
nation of  the  grooves  uniting  the  third  and  first  and  crossing  the  sec- 
ond, being  greater  than  that  which  unites  the  first  and  second,  and  the 
second  and  third.  These  grooves  receive  a  feather  which  turns  on  a 
stud  pin  projecting  from  the  frame,  so  that  as  the  cam  shaft  rotates, 
(supposing  the  feather  to  be  in  the  first  groove),  the  first  groove  runs 
on  the  feather,  and  when  it  becomes  diagonal,  to  run  into  the  second, 
the  feather  turns  on  the  stud  and  runs  into  the  second  groove,  thereby 
shirting  the  cam  to  the  second  treadle.  In  like  manner  it  is  shifted  to 
the  third,  and  then  back  to  the  first,  the  ends  of  the  turning  feather 
being  rounded  to  prevent  catching  on  the  fillets  between  the  grooves 
where  the  third  groove  crosses  the  second  to  run  into  the  first." 

Claim. — "  I  do  not  claim  as  my  invention,  simply  giving'  a  recipro- 
cating motion,  by  means  of  a  grooved  cylinder,  as  that  has  been  fre- 
quently done  in  mechanics ;  but  what  I  do  claim  as  my  invention,  and 
desire  to  secure  by  letters  patent,  is  shifting  the  cams  of  looms  by 
means  of  three  or  more  grooves,  running  back  into  the  first,  and  cross- 
ing the  others,  while  the  cams  do  not  touch  the  treadles,  in  manner 
and  for  the  purpose  substantially  as  herein  described.'^ 


36.  For  an  Improvement  in  Locks  for  Carriage  Doors^  S^c;  James 

Ives,  Hampden,  Connecticut,  July  28. 

The  patentee  says  that  his  invention  consists — ^««First,  in  casting  the 
lock  case  in  one  piece,  with  the  exception  of  one  of  the  side  plates; 
second,  in  making  the  bolt  with  a  journal  on  one  face  only;  third,  in 
securing  the  spindle  of  the  handle  in  its  place,  by  making  it  with  a 
projection  on  the  inner  end,  which,  after  passing  through  a  groove  in 
the  bolt,  and  a  corresponding  one  in  the  lock  plate,  on  that  face  of  the 
bolt  which  has  no  journal,  and  then  turning  the  spindle  partly  around, 
is  retained  by  the  lock  plate ;  and,  fourth,  making  this  last  mentioned 
plate  with  cam-like  projections,  and  providing  the  spindle  with  a  spiral 
spring,  the  tension  of  which  draws  the  projection  on  the  inner  end  of 
the  spindle  towards  the  plate,  and  causes  the  spindle  and  bolt  to  turn 
around  in  either  direction,  from  the  highest  part  of  the  said  cam-like 
projection,  on  which  the  projection  slides." 

Claim. — ^*  What  I  claim  as  my  invention,  and  desire  to  secure  by 
letters  patent,  is  making  the  spindle  with  a  projection  on  the  inner 
end,  that  bears  on  the  outer  face  of  the  lock  plate,  when  this  is  com- 
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bined  with  a  bolt  made  without  a  journal  on  one  face,  or  with  a  jour- 
nal that  does  not  pass  entirely  tlirough  the  lock  plate,  or  is  of  less 
diameter  than  the  projection  on  the  spindle,  as  described  ;  and  this  I 
also  claim,  in  combination  with  the  cam  or  cams^n  the  face  of  the 
plate,  whether  one  or  two  journals  be  used,  substantially  as  herein  de- 
scribed, whereby  a  spring  acting  on  the  bolt  is  entirely  dispensed  with, 
as  described.'* 


37.  For  an  Improvement  in  Constructing  Cisterns/or  Heater;  Jacob 

Peebles,  Concordia,  Louisiana,  July  20. 

Claim. — *^  Having  thus  fully  described  the  nature  and  object  of  my 
improvement  in  the  manner  of  constructing  cisterns  in  alluvial  or  wet 
soil,  what  1  claim  therein  as  new,  and  desire  to  secure  by  letters  pa- 
tent, is  the  combining  of  the  conical  form  of  the  sides  thereof,  with  the 
inverted  dome  bottom,  in  the  manner  and  for  the  purpose  herein  fully 
made  known.  I  do  not  claim  eitlier  the  conical  sides  or  the  inverted 
dome  bottom  alone,  their  combined  action  being  necessary  to  the  at- 
tainment of  the  end  desired,  and  it  will  be  manifest  that,  in  making 
this  claim,  it  is  not  a  claim  to  a  mere  change  of  form,  but  to  one  that 
is  necessary  to  the  attainment  of  an  important  and  very  useful  result." 


38.  For  an  Improvement  in  the  Wheat  Fan;  Jacob  Shermer^  New 

Valley,  Maryland,  July  20. 

We  omit  the  claim  in  this  instance,  because  of  its  dependence  on 
the  drawings,  but  it  is  simply  limited  to  a  method  of  arranging  parts 
for  combining  the  rock  shaft  and  the  shoe. 


39.  For  an  Improvement  in  the  Machine  for  Doublings  7\oisting, 
and  Heeling  Tarn;  George  Levan,  Gap,  Pennsylvania,  July  20. 
The  patentee  says, — ^«<In  the  machines  heretofore  employed  for  this 
purpose,  the  single  yarns  are  taken  either  from  bobbins  or  reels,  and 
two,  three,  or  more  threads  passed  through  a  flyer,  which  twists  and 
winds  them  on  to  a  bobbin,  and  then,  by  a  second  operation,  reeled 
to  form  skeins.  The  object  of  my  improvement  is  to  perform  the 
three  operations  of  doubUng,  twisting,  and  reeling,  all  at  once,  which 
I  effect,  by  taking  as  many  bobbins  as  there  are  to  be  single  threads 
in  the  compound  thread,  and  placing  them  on  pins  in  a  disc,  attached 
to  a  spindle,  and  at  equal  distances  around  the  centre  thereof,  and 
passing  all  the  threads  through  an  eye  at  the  upper  end  of  the  spindle, 
the  rotation  of  which  twists  them  all  into  one  thread,  which  passes 
over  guides,  to  a  reel,  to  be  wound  into  skeins." 

Claimu — ^<  What  I  claim  as  my  invention,  and  desire  to  secure  by 
letters  patent,  is  the  shipping  of  the  apparatus,  in  combination  with 
the  reel,  for  the  purpose  of  throwing  the  machinery  out  of  gear,  when 
the  skeins  are  of  the  proper  size,  as  described." 
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40.  For  an  Improvement  in  the  Mode  of  Making  Fences;  Joseph 

Stevens,  Northumberland^  New  York,  July  20. 

Claim. — **  Having  thus  fully  described  my  improvement,  what  I 
claim  therein  as  new,  and  desire  to  secure  by  letters  patent,  is  the  mode 
of  combining  the  wooden  panels  with  the  posts,  (constructed  of  clay  or 
other  suitable  material,)  substantially  as  herein  set  forth,  so  that  the 
rails  shall  be  permanently  secured  to,  and  suspended  on,  the  posts, 
(which  are  placed  diagonally  in  the  fence,)  by  the  top  rails,  that  rest 
upon,  and  are  affixed  to,  caps  on  the  tops  of  the  posts ;  the  bottom 
tails  being  notched  out  at  their  ends,  so  as  to  embrace  the  posts,  and 
the  two  rails  being  connected  by  the  upright  palings,  as  herein  de- 
scribed,  and  for  the  purposes  enumerated." 


41.  For  an  Improvement  in  Pencil  Cases;  James  Boss,  Philadelphia, 

Pennsylvania,  July  20. 

The  following  claim  will  enable  the  reader  to  understand  this  im- 
provement as  clearly  as  we  could  deSbribe  it  without  drawings. 

Claim. — ^*  What  I  claim  as  my  invention,  and  desire  to  secure  by 
letters  patent,  is  the  application  to  the  pencil,  (now  in  use,)  of  the  com- 
bination described,  to  wit:  the  elongation  of  the  cylinder,  the  increased 
length  of  screw,  and  particularly  the  box,  to  contain  the  leads,  which 
will  allow  them  to  come  out  only  one  at  a  time,  through  the  point 
alone,  and  that  by  so  slight  an  exertion,  as  to  be  styled  <a  self-feeding 
ever-pointed  lead  pencil;'  and  I  do  hereby  disclaim  the  former  inven- 
tion, now  in  use  in  the  common  lead  pencils." 


48.  For  an  Improvement  in  the  Steering  Wheel;  R.  C.  Holmes  &  J.  J. 

Springer,  Cape  May,  New  Jersey,  July  20. 

The  patentees  say, — *^  The  nature  of  our  invention  consists  in  the 
employment  of  two  grooved  rollers,  mounted  in  appropriate  bearings, 
one  above  the  other,  on  the  helm,  the  upper  one  being  on  the  shaft  of 
the  tiller  wheel;  and  mounting  the  tiller  rope,  by  first  attaching  one 
end  of  it  to  one  side  of,  and  near  the  extremity  of,  the  helm,  passing 
it  through  a  block  attached  to  the  side  of  the  vessel,  then  through  a 
block  attached  to  the  same  side  of  the  helm,  then  over  the  upper  drum, 
and  in  the  first  groove,  then  under  the  lower  drum,  then  around  the 
upper  drum,  and  in  the  second  groove,  then  around  the  lower  drum, 
and  in  the  second  groove,  and  so  on  to  the  end,  each  time  crossing  the 
rope,  to  insure  the  bight  thereof,  and  then  from  the  upper  drum  to  a 
block  attached  to  the  side  of  the  helm,  and  just  opposite  to  the  attach- 
ment of  the  rope,  on  the  other  side,  and  thence  carrying  the  rope 
through  a  block  at  the  side  of  the  vessel,  and  then  tying  the  ends  to 
the  helm,  at  a  point  just  opposite  to  the  block  on  the  other  side;  so 
that,  by  this  arrangement  of  the  grooved  drums,  and  the  disposition 
of  the  tiller  rope,  it,  (the  rope,)  is  prevented  from  slipping  and  over- 
riding, and,  at  the  same  time,  it  is  prevented  from  making  slack,  as 
the  helm,  vibrates,  for  the  slack  is  taken  up  on  one  side  as  fast  as  it  is 
made  on  the  other,  and  the  rope  is  also  prevented  from  chafing." 

15* 
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Claim. — "  What  we  claim  as  our  invention,  and  desire  to  secure  by 
letters  patent,  is  the  employment  of  the  two  grooved  rollers,  geared  to- 
gether for  the  purpose  of  preventing  the  rope  from  slipping,  as  de- 
scribed, in  combination  with  the  arrangement  of  the  tiller  rope,  by 
having  it  on  either  side  connected  with  the  helm  at  two  points,  and 
also  passing  through  a  block  on  each  side  to  the  vessel,  as  herein  de- 
scribed, whereby  the  making  of  slack,  by  the  vibration  of  the  helm, 
is  avoided,  as  described." 


43.  For  an  Improvement  in  the  Machine /or  Cleaning  Clover  Seed; 

Daniel  Hoats,  Mifflinburg,  Pennsylvania,  July  20. 

Claim. — ^<  Having  thus  fully  described  my  improvements,  I  wish  it 
to  be  understood  that  I  do  not  claim  as  my  invention,  the  forming  the 
cylinder  in  triangular  ribs,  or  in  separate  rings,  merely:  but  what  I 
do  claim  as  my  invention,  and  desire  to  secure  by  letters  patent,  is  the 
combination  of  the  pyramidal  teeth  with  the  triangular  ribs,  as  above 
described." 


44.  For  an  Improvement  in  the  Mode  of  Warming  the  Inside  of 
Railroad  Cars;  Tappen  Townsend,  Albany,  New  York,  July  24. 
Claim. — <<  What  I  claim  as  my  invention,  and  desire  to  secure  by 
(letters  patent,  is  the  application,  to  railroad  passenger  trains,  of  the 
combination  of  the  flues,  connected  by  the  elastic  and  flexible  hose, 
with  the  openings  and  registers  in  the  bottoms  of  the  cars, as  described 
herein,  reference  being  also  had  to  the  accompanying  drawings.'' 


45.  For  an  Improvement  in  the  Portable  Grain  Separator;  Elizur 

L.  Booth,  Canandaigua,  New  York,  July  24. 

Claim. — *^  What  I  claim  as  my  invention,  and  desire  to  secure  by 
letters  patent,  is — 

«  First.  The  screen,  in  its  peculiar  construction  with  rods,  wires, 
and  rough  surface,  in  the  manner  described,  thereby  securing  the  jar- 
ring motion,  and  combining  simplicity,  cheapness,  and  efficiency  in 
execution. 

'^Second.  Keeping  the  return  belt  spread,  by  means  of  conical  pul- 
leys, instead  of  slots,  and  giving  it  motion  in  the  direction  described, 
t.o  return  the  grain  back  again  to  the  fanning  mill.  I  claim  its  pecu- 
liar construction  and  motion,  in  combination  with  the  open  revolving 
screen,  and  not  otherwise. 

«<Third.  Projecting  the  separating  concave  over  the  revolving  screen, 
in  combination  with  the  arrangement  of  the  shoe. 

<<Fourth.  I  also  claim  the  combination  of  the  extra  fan,  with  the 
screen  and  return  belt,  and  its  position  under  the  belt,  to  break  the 
current  of  air  produced  by  the  screen  and  return  belt,  and  not  other- 
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46.  For  a  Machine  for  Digging  Potatoes;  Allen  Eldred,Oppenheim, 

New  York,  July  24. 

The  patentee  says, — ^^  The  nature  of  my  invention  consists  in  the 
employment  of  a  scoop,  with  the  sides  curved  up,  £^nd  the  forward 
part  with  a  point  in  the  middle,  and  an  oblique  cutting  edge  on  each 
side,  extending  from  the  front  to  the  top  of  the  curved  side,  the  scoop 
being  provided  with  a  standard,  rising  from  the  middle  of  it,  to  form 
the  connexion  with  the  beam.  And  to  this  scoop  is  jointed  a  plate, 
with  long  projecting  inclined  fingers,  or  rods,  on  to  which  the  potatoes 
and  earth,  dug  up  by  the  scoop,  are  discharged,  so  that  the  earth  may 
drop  through  the  spaces  between  the  teeth  or  fingers,  whilst  the  pota- 
toes are  forced  up  the  inclined  plane  formed  by  the  fingers,  and  are 
discharged  above  the  surface  of  the  earth,  to  be  readily  gathered. — 
The  plate  from  which  these  fingers  project,  is  connected  with  the 
scoop  by  means  of  a  single  bolt,  on  which  it  vibrates,  by  means  of 
tappets  or  cones,  otv  the  faces,  of  a  wheel,  to  shake  the  earth,  and  fa- 
cilitate the  separation  of  the  potatoes  therefrom.'' 

Claim. — <<  What  I  claim  as  my  invention,  and  desire  to  secure  by 
letters  patent,  is  the  employment  of  the  inclined  fingers,  in  combina- 
tion with  the  scoop,  for  the  purpose  and  in^he  manner  substantially 
as  herein  described.  And  lalso  claim  giving  to  the  fingers  a  vibratory 
motion,  the  better  to  separate  and  discharge  the  earth,  substantially 
as  herein  described." 


47.  For  Improvements  in  the  Spparatxis  for  feeding  Nail  Plates  to 

Nail  Cutting  Machines;  Amos  L.  Reed,  Pittsburg,  Pennsylvania, 

July  24. 

The  nippers  that  hold  the  nail  plate  are  on  the  end  of  a  spindle,  that 
is  pushed  towards  the  cutters,  by  the  gi-adual  winding  of  a  cord  at- 
tached to  its  rear  end.  This  spindle  slides  freely  through  a  sleeve, 
that  turns  freely  in  a  frame  hung  upon  trunnions,  so  that  at  the  end  of 
each  cut,  an  arm  is  lifted,  by  a  cam  on  the  main  shaft,  to  lift  the 
frame,  that  the  nail  plate  may  be  lifted  from  the  bed  cutter,  prepara- 
tory to  turning  it  over,  which  is  done  by  the  same  cam,  that  vibrates 
a  sector  arm,  connected,  by  two  belts  on  opposite  sides,  with  the  rota- 
ling  sleeve,  so  that  the  vibration  of  the  sector  arm,  gives  half  a  revo- 
lution to  the  sleeve,  and  also  to  the  spindle  that  carries  the  nail  plate. 

Claim. — "  Having  thus  fully  described  the  nature  of  my  improve- 
ments in  the  apparatus  for  feeding  nail  plates,  what  I  claim  therein  as 
new,  and  desire  to  secure  by  letters  patent,  is  the  manner  herein  de- 
scribed, of  combining  the  apparatus  for  withdrawing  and  turning  the 
nail  plate,  with  that  for  raising  the  feeder;  this  being  effected  by  an 
arrangement  of  parts  substantially  the  same  with  that  herein  fully 
made  known." 


48.  For  an  Improvement  in  the  Washing  Machine;  Joseph  Green- 
leaf,  North  Yarmouth,  Maine,  July  24. 
Claim.— <<  Having  thus  fully  set  forth  my  invention,  I  wish  it  to  be 
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distinctly  understood  that  what  I  claim^is  the  confining  apron,  in  com- 
bination with  the  main  cylinder  of  slots,  and  the  fluted  Follers  over 
the  same ;  the  whole  being  arranged,  and  made  to  operate  together, 
and  upon  the  articles  to  be  washed,  substantially  as  herein  before  spe- 
cified.'* 


49.  For  a  Safety  Lock;  James  Atwater,  New  Haven^  Connecticut, 

July  24. 

Claim. — <<  What  1  claim  as  my  invention,  and  desire  to  secure  by 
letters  patent,  13  the  application  of  a  sliding  plate  of  hardened  steel,  or 
otiier  material,  constructed  and  operating  substantially  as  herein  de- 
scribed, to  the  outer  plate  of  any  lock  for  chamber  or  other  doors, 
(which  require  to  be  locked  on  either  side,  at  the  option  of  the  occu- 
pant of  the  apartment,)  so  as  to  close  the  key  hole  on  the  ontside  by 
the  operation  of  the  key,  as  described,  when  the  door  is  locked  from 
within,  and  thereby  render  it  impossible  for  the  lock  to  be  picked  from 
the  outside,  even  with  the  aid  of  the  proper  key;  while,  when  the 
door  is  unlocked,  it  may  then  be  locked  and  unlocked  flrom  the  outside, 
the  same  as  any  common  lock,  without  operating  on  the  sliding  plate, 
as  herein  described. 

<<And  I  hereby  disclaim  all  and  singular,  the  other  parts  of  the  lock, 
as  heretofore  known  and  used." 


50.  For  an  Improvement  in  the  File  for  Filing  Metals  ;  Richard 

Flint,  Meriden,  Connecticut,  July  24. 

Claim, — ««  What  I  claim  as  my  invention,  and  desire  to  secure  by 
letters  patent,  is  a  round  file,  cut  by  means  of  a  right  and  left  hand 
screw  or  screws,  substantially  as  above  set  forth." 


51.  For  Improvements  in  the  Electro-Magnetic  Fire  ^larm;  Addi- 
son Smith,  Perrysburg,  Ohio,  July  24. 

The  patentee  says, — "These  effects  are  produced  by  galvanic  agency, 
the  galvanic  fluid  being  supplied  by  a  constant  battery,  formed  by 
burying  in  the  moist  earth,  a  sufficient  surface  of  positive  and  negative 
metals.  The  circuit  of  this  battery  is  formed  by  an  insulated  copper 
wire,  passing  from  one  pole  qf  the  battery  to  the  other,  thence  return- 
ing to  the  former  pole  through  the  moist  earth." 

Claim. — "  Having  thus  fully  described  the  manner  in  which  I  con- 
struct, arrange,  and  combine  the  respective  parts  of  my  electro-mag- 
netic fire  alarm,  I  do  hereby  declare  that  what  I  claim  as  new  therein, 
is  the  manner  heroin  described,  of  constructing  what  I  have  denomi- 
nated the  connecting  apparatus.  And  I  likewise  claim  the  combination 
of  the  connecting  with  the  designating  apparatus,  arranged  and  opera- 
ting as  herein  described ;  not  intending,  however,  by  this  claim,  to 
limit  myself  to*  the  precise  form  of  the  respective  parts  as  represented, 
but  to  vary  these  as  I  may  deem  expedient,  whilst  I  attain  the  same 
end  by  means  substantially  the  same.'' 
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52.  For  an  Improvement  in  the  Town  or  Turret  Clock;  Charles  F. 
Johnson,  Oswego,  New  York,  July  28. 

Claim. — "  Having  thus  fully  described  the  nature  of  my  improve- 
ments in  the  manner  of  constructing  town  or  turret  clocks,  and  shown 
t!ie  manner  in  which  I  arrange  and  combine  the  respective  parts  there- 
of, what  I  claim  therein  as  new,  and  desire  to  fe^cure  by  letters  patent, 
is  the  giving  motion  to  the  parts  of  cuch  clocks  as  are  concerned  in 
carrying  the  hands,  and  in  striking  the  hours,  by  the  employment  of 
a  small  timepiece,  which  is  to  raise  alight  hammer,  and  to  allow  it  to 
fall  at  determinate  intervals,  and,  by  its  momentum,  to  disengage  a 
pendulous  body,  or  pendulum,  connected  with  the  hands  and  other 
parts  of  the  dial  work,  substantially  in  the  manner  herein  set  forth. 
I  also  claim  the  manner  of  operating  the  striking  parts  of  such  clocks, 
by  the  action  of  a' hammer,  at  the  end  of  every  hour;  said  hammer 
being  operated  upon  by  means  of  the  apparatus  that  governs  the  mo- 
tion of  the  hands,  and  substantially  as  herein  described ;  it  being  ua- 
derstood  that  the  numbers  herein  given  are  not  absolute,  but  relate  to 
proportion  only. 

<<  I  have  already  stated  that  turret  clocks,  so  constructed,  may  be 
made  at  half  the  cost  of  those  in  general  use;  but,  besides  the  point 
of  economy,  they  are  more  accurate  than  others,  as,  the  timekeeper 
being  entirely  detached  from  the  tipparatus  which  moves  the  hands, 
the  powerful  action  of  the  wind  on  said  hands  has  not  the  slightest 
influence  on  the  rate  of  going.'' 


53.  For  an  Improvement  in  the  Smut  Machine /or  Cleaning  Grain; 
H.  D.  Reynolds,  Mill  Hall,  Pennsylvania,  July  28. 

Claim. — « I  wish  it  to  be  distinctly  understood,  that  I  do  not  make 
claim  to  a  set  of  beaters,  connected  with  the  shaft  by  arms  at  each 
end,  instead  of  closed  ends  or  heads ;  nor  do  I  claim  making  a  cylin- 
drical covering  or  case  with  wire  gauze,  and  opened  or  wire  gauze 
ends,  as  these  separately  have  long  since  been  known ;  but  what  I  do 
claim  as  my  invention,  and  desire  to  secure  by  letters^  patent,  is  the 
combination  of  the  rotary  beaters,  with  open  ends,  in  combination 
with  the  wire  gauze  ends  of  the  case  or  covering,  for  the  purpose  of 
admitting  a  current  of  air  at  each  end  of  the  machine,  to  equalize  the 
action  of  the  beaters  on  the  grain,  throughout  the  length  of  the  ma- 
chine, and  more  effectually  to  discharge  the  impurities,  as  described." 


54.  For  an  Improvement  in  the  Eseapement/or  Watches;  Charles  E. 
Jacot,  New  York,  July  28. 

Claim. — '<  I  do  not  claim  to  have  invented  a  new  watch ;  but  I  do 
claim  as  new,  and  of  my  own  invention,  and  desire  to  secure  by  iet- 
lers  patent,  the  application  of  a  roller  on  the  balance  staff  made  of 
ruby  or  agate,  or  other  proper  material,  fitted  with  a  groove  to  take 
the  end  of  the  lever,  and  the  combinatioti  therewith  of  a  crown  or 
contrale  whe^l,  fitted  or  constructed  with  conical  teeth  having  radial 
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axes,  and  acting  conjoint!/  with  pallets  fitted  to  coincide  with  the 
wheel  teeth ;  the  whole  constructed  and  operating  substantially  as  de- 
cribed.'* 


55.  For  Improvements  in  Locomotive  Steam  Engines ;  Ross  Wi- 

nans,  Baltimore,  Maryland,  July  £8. 

Claim. — **  Having  thus  fully  set  forth  the  nature  of  my  improve- 
ment,  what  I  claim  and  desire  by  letters  patent  is  the  employment  of 
wheels  of  small  size,  as  above  mentioned  and  described,  with  wrought 
or  soft  iron  flanches,  in  combination  with  an  engine  having  six  or  eight 
driving  wheels  with  axles,  parallel  to  each  other,  and  accommodating 
itself  to  curves  and  turnouts,  by  any  of  the  devices  or  modes  herein 
described  for  that  purpose,  and  having  the  power  applied  to  all  the 
axles  by  connecting  rods  and  cranks.'' 


55.  For  an  Improvement  in  Chairs  ;  Jonathan  Knowles,  Lowell, 

Massachusets,  July  28. 

The  patentee  says, — <<  The  peculiar  nature  of  my  improvement  con* 
sists  in  making  the  legs  of  a  child's  chair  to  fold  down  upon  or  against 
the  bottom  thereof,  in  order  that  the  said  chair  may  be  applied  to  a 
truck  or  carriage  whenever  circumstances  may  require  the  same. 

Claim. — <<  Having  thus  set  forth  my  invention,  I  shall  claim  the 
manner  in  which  I  am  enabled  to  adapt  a  chair  to  a  carriage  or  truck, 
or  another  chair,  as  above  set  forth;  the  same  consisting  in  combining 
with  the  bottom  of  said  chair  the  stationary  cleats  and  folding  legs 
applied  to  them  as  above  described." 


57.  For  an  Improvement  in  Sleighs  ;  Moses  Miller,  Fort  Ann,  Ne v 

York,  July  28. 

Claim. — "Having  thus  fully  described  the  manner  in  which  I  arrange 
and  combine  those  parts  of  my  sleigh  in  which  my  improvements  are 
found,  what  I  claim  therein  as  new,  and  desire  to  secure  by  letters 
patent,  is  the  within  described  manner  of  combining  the  dash  board 
with  the  raves  or  frame  work  of  the  sleigh ;  the  dash  board  being 
affixed  on  the  outside  of  the  raves,  thereby  admitting  of  its  being 
widened  out  so  as  to  constitute  wings,  whilst  under  the  peculiar  ar- 
rangement set  forth  it  may  be  disconnected  for  the  purpose  of  re- 
pair, and  replaced  at  pleasure.  To  this  manner  of  combining  the 
dash  board  with  the  raves  I  limit  my  claim." 


58.  For  Improvements  in  the  Machine  for  Making  Spikes ;  Wil- 
liam Hatch,  Medford,  Massachusetts,  July  28. 
We  have  to  omit  the  claims  in  this  instance  on  account  of  their  re- 
ference to,  and  dependence  on,  the  drawings.  The  general  character 
of  the  invention  will  be  understood  from  the  following  extract  from 
the  specification,  viz. — <<  My  machine  is  calculated  to  perform  upon  a 
heated  rod  of  metal,  the  operations  of  dividing  or  cutting  it  off  into 
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lengths  necessary  to  form  spikes^  of  rolling  and  pressing  down  two 
opposite  sides  of  each  of  said  lengths  to  an  angular  point,  of  forming 
a  head  upon  the  end  of  each  length,  opposite  to  that  on  which  the 
point  is  performed,  and  finally  discharging  the  spike  (when  thus  com- 
pleted) from  the  machine/' 


59.  For  an  Improvement  in  the  Hot  Air  Stove;  Evans  Backus, 

Brooklyn,  New  York,  July  28. 

The  patentee  says, — *^  It  has  long  been  considered  a  desideratum  in 
stoves  for  heating  apartments,  to  form  them  as  compact  as  possible, 
while  at  the  same  time  air  is  brought  into  contact  with  the  greatest 
convenient  amount  of  beating  surface,  by  which  economy  and  com- 
fort are  combined.  By  the  construction  which  I  have  invented  (as 
hereafter  described)  I  have  a  compact  pedestal  or  conical  stove  with- 
out any  exterior  flues,  side  pipes,  or  heaters,  while  a  rapid  and  con- 
stant circulation  of  the  air  of  the  room  is  secured  in  contact  with  the 
heating  surface." 

Claim. — *^  Having  thus  fully  described  my  improvement,  what  I 
claim  as  my  invention,  and  desire  to  secure  by  letters  patent,  is  the 
descending  and  ascending  flues  of  the  stove  and  air  chamber  in  the 
manner  described,  and  surrounded  by  a  case,  substantially  as  herein 
set  forth." 


60.  For  an  Improvement  in  Fish  Hooks;  Theodore  F.  Engelbrecht 

&  G.  F.  Skiff;  New  York,  July  28. 

This  improvement  consists  in  jointing  to  the  stem  of  a  fish  hook 
another  hook  which  is  forced  down  by  a  spring.  When  set  for  fishing 
the  extra  spring  hook  is  held  up  by  a  sliding  catch  connected  with  the 
line,  and  when  the  ma|n  hook  that  carries  the  bait  is  pulled  by  the 
fish,  this  liberates  the  spring  hook,  which  catches  on  to  the  fish. 

Claim. — <<What  we  claim  as  our  invention  and  desire  to  secure  by 
letters  patent,  is  the  construction  of  a  self-acting  spring  and  slide  lever 
hook  for  catching  fish,  constructed  as  above  described ;  and  whether 
spiral  or  other  springs  are  employed,  or  whether  the  lever  is  made  to 
descend  by  being  disengaged  from  a  slide,  operating  as  herein  describ- 
ed, or  by  any  other  analogous  process.  We  also  claim  the  invention 
of  a  hook  for  catching  fish,  operated  by  a  spring,  a  lever,  and  a  slide, 
whether  working  as  described  above,  or  in  any  other  way." 


61.  For  a  Machine/or  Cutting  Screw  Bolts;  Smith  Groom,  Troy, 
New  York,  July  28.  ^ 

Claim. — <<  What  I  claim  and  desire  to  secure  by  letters  patent,  is  the 
arrangement  of  nuts  or  bolts,  or  either  of  them,  in  such  manner  that 
while  the  cutting  tool,  attached  to  one  end  of  the  shaft,  retraverses 
the  thread  of  the  nut  or  screw  last  cut,  it  necessarily  forces  the  cutting 
tool  at  the  opposite  end  up  to,  and  makes  it  oj^erate  upon,  the  bolt  or 
nut  next  to  be  cut." 
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62.  For  an  Improvement  in  the  Yoke  for  Working  Horses  ;    E-  H. 

Danrorth,  July  28. 

Claim. — "  What  I  claim  as  mjr  invention,  and  wish  to  secure  by 
letters  patent,  is,  first,  the  connecting  of  the  whiffletrees  and  eveners 
with  the  hames,  in  the  manner  above  stated,  thus  attaching  them  to 
the  necks  and  shoulders  of  the  horses. 

«<  Second.  The  manner  of  attaching  the  whiffletrees  and  eveners  to 
each  other,  and  the  latter  to  the  bar,  so  as  to  produce  the  nK>tion,  as 
above  described." 


63.  For  making  Tyre  for  Railroad  Wheels;  D.  Saunders,  of  Cincin- 
nati, Ohio,  J.  G.  Bisset,  of  Covington,  Kentucky,  and  S.  Saunders, 
of  Pittsburgh,  Pennsylvania,  July  28. 

The  following  is  the  mode  of  procedure: — A  pile  of  iron  and  ste^l 
is  made  as  follows ;  first  a  large  bar  of  iron,  then  a  thin  bar  of  steel, 
then  another  bar  of  iron,  the  latter  being  thin,  and  serving  only  as  a 
protection  to  the  steel  from  being  burnt  in  the  process  of  welding,  the 
whole  is  then  welded.  The  bar  is  then  passed  through  a  series  of 
rollers  giving  the  required  shape  to  the  tyre,  shrunk  on  to  the  wheel, 
and  the  thin  plate  of  iron  turned  off  to  expose  the  steel  to  the  sur- 
face. ♦ 

Claim. — ^^  What  we  claim  as  our  invention,  and  wish  to  secure  by 
letters  patent,  is  the  manufacturing  tyre  for  railroad  wheels,  as  herein 
described." 

64.  For  an  Improvement  in  Veneering  ;  T.  R.  Hibbard,  assignee  of 
Augustus  McBurth,  New  York,  July  28. 

<<  The  nature  of  my  invention  consists  in  interposing  between  the 
veneers,  or  veneer  and  body  to  which  it  is  to  be  attached  or  united,  or 
layers  of  wood  to  be  united,  a  cotton  or  linen  canvass,  or  other  cloth, 
(the  cloth  and  parts  of  the  wood  to  be  adjoined  being  first  covered  or 
prepared  with  glue  or  other  adhesive  material,)  and  then  placing  the 
parts  to  be  united  in  juxtaposition  ;  the  cloths  prepared  as  aforesaid 
being  interposed,  and  uniting  them  by  any  of  the  known  or  suitable 
modes  of  compression.  The  cloth  thus  interposed  adheres  firmly  to 
every  part  of  the  adjacent  wood,  and  prevents  the  veneer  from  split- 
ting or  cracking  with  the  grain  of  the  wood,  or  leaving  the  body  to 
which  it  is  attached ;  renders  two  veneers  minutely  thin,  thus  united, 
stronger  and  more  durable  than  if  united  in  the  usual  mode,  and  than 
solid  wood  of  many  times  its  thickness  or  size. 

<<  This  invention  is  peculiarly  adapted  to  the  veneering  or  formation 
of  unequal  surfaces,  or  to  cases  where  the  veneering  wood  is  required 
to  be  bent  or  compressed  out  of  its  natural  inclination.  It  is  especial- 
ly adapted  to  the  construction  of  wooden  tubes  or  pipes.  The  mode  I 
adopt  in  the  constructing  of  tubes  or  pipes  is  the  following:  A  veneer 
or  layer  of  wood  is  first  rolled  aroun(^  a  rod  or  shaft  attached  to  a 
crank,  and  turning  with  it  and  compressed  by  a  cord,  (I  have  used,) 

Digitized  by  LjOOQ IC 


American  Patents  which  issued  in  Jult/t  1846.  181 

or  other  compression,  iqto  the  required  shape.  The  doth,  saturated 
with  glue  or  other  adhesive  substance^  is  then  rolled  tightly  around 
the  veneer  thus  shaped  as  above>  and  then  another*  veneer,  or  layer 
of  wood,  is  applied  upon  the  cloth  and  compressed,  by  the  means 
abpve  stated,  into  contact  with  every  part  of  the  cloth  ;  by  turning 
upon  which,  the  veneers  are  shaped  or  rollad  over  a  furnace,  and  the 
glue  or  adhesive  matter  is  made  to  penetrate  every  part  of  the  fabric.'' 
Claim. — '<  What  I  claim  as  my  invention,  and  desire  to  secure  by 
letters  patent,  is  the  use  or  application  in  veneering  or  uniting  layers 
of  wood,  of  linen,  cotton,  canvass,  or  other  cloth,  covered  or  prepared 
with  glue  or  other  adhesive  substance  interposed  between  the  veneers 
or  layers  of  wood  to  be  united,  or  veneer  or  body  to  which  it  is  to  be 
united,  substantially  as  described,  whether  this  be  employed  for  mak- 
ing tubes  or  pipes,  constructed  as  above,  for  the  purpose  to  which 
they  may  be  suited  or  applicable,  or  to  any  other  purpose/' 


65.  For  an  Improvement  in  the  Surveyor's  Compass;  Samuel  Kern, 

Strasburg,  Virginia,  July  31. 

The  patentee  says, — **  The  surveyor's  compass  has  heretofore  been 
an  expensive  instrument,  and  one  difficult  of  adjustment  and  use,  but 
my  construction  and  arrangement  of  the  parts  thereof  fenders  it  at 
once  cheap  and  efficient,  enabling  one  to  use  it  as  a  compaiss  for  run- 
ning lines  or  for  leveling  as  may  be  required." 

Claim. — ^^  Having  thus  fully  described  my  improvement,  I  wish  it  to 
be  understood  that  I  do  not  claim  as  new  the  dial-plate,  the  compass- 
needle,  or  the  sights,  as  they  have  long  been  known  and  used,  but  in 
a  different  combination.  What  I  do  claim  as  my  invention,  and  for 
which  I  desire  letters  patent,  is  the  combination  of  the  dial-plate,  com- 
pass-box, and  sights,  in  the  manner  set  forth ;  the  compass  being  plac- 
ed under  the  surface  of  the  dial,  and  the  bar  on  which  the  sights  are 
placed  above  it,  so  that  it  can  have  an  entire  sweep  around  the  circle 
tangentially,  in  the  manner  and  for  the  purpose  described." 


66.  For  a  Machine  for  Preparing  and  Cleaning  Potters'  Clay  ;  &, 
Miller  &  G.  Roller,  Carrol  county,  Maryland,  July  31. 
This  machine  consists  simply  of  a  lever  press,  the  follower  of  which 

is  fitted  to  slide  in  a  box  that  has  a  perforated  bottom  through  which 

the  clay  is  forced. 

Claim. — "  What  we  claim  as  our  invention,  and  desire  to  secure  by 

letters  patent,  is  the  principle  of  cleansing  and  tempering  potters' 

clay,  by  forcing  it  through  a  sieve  or  screen,  as  herein  described." 


67.  For  an  Improvement  in  the  Corn  Shelter  ;  Liorenzo  B.  Glo^ver,. 

Easton,  Connecticut,  July  31. 

The  object  of  this  machine  is  to  separate  the  corn  from  the  cobs 
after  it  has  been  shelled;  but  as  the  drawings  are  very  imperfect  and 

Vol..  XI7.— 3fto  Sbbus— No.  3,  Sbftbcbbb,  1847.  16 


Digitized  by  LjOOQ IC 


183  American  Patents. 

the  specificatian  covers  some  nine  or  ten  folio  pages,  we  will  be  un- 
der the  necessity  of  omitting  any  further  description. 

Claim. — <<  What  I  claim  as  my  invention^  and  desire  to  secure  by 
letters  patent,  is — 

<<  First.  The  open  wheel,  constructed  as  above  described. 

^'Second.  The  arrangement  of  the  bars  and  teeth  upon  the  revolv- 
ing wheel,  by  which  the  revolution  of  the  cob  is  produced. 

<<  Third.  The  arrangement  of  the  teeth  upon  the  lower  surface  of 
the  upper  wheel,  by  which  the  cob  is  permitted  to  escape  from  be- 
tween the  wheels  when  the  com  has  been  disengaged  from  it.^' 


68.  For  an  Improvement  in  the  Machine  for  Cutting  Shingks ; 

Jonathan  Bennet,  Amenia,  New  York,  July  31. 

Instead  of  having  one  knife  attached  to  a  sliding  gate  to  cut  one 
shingle  from  a  block  at  each  operation,  there  are  under  this  improve- 
ment two  of  them,  one  above  the  other,  and  reversed  so  that  the  first 
cuts  the  but  from  one  end  of  the  block,  and  the  other  follows  cutting 
it  from  the  other  end.  There  is  a  spring  rest  which  is  forced  back 
after  the  first  shingle  is  cut  to  permit  the  first  knife  to  pass. 

Claim. — ^^  What  I  claim  as  my  invention,  and  desire  to  secure  by 
letters  patent,  is  the  peculiar  arrangement  of  the  knives  in  combina- 
tion with  the  gauge-plates  and  spring-rest  in  such  way  that  their  com- 
bined action  shall  effect  the  production  of  two  shingles  at  one  com- 
plete downward  motion  of  the  gate,  cutting  both  from  but  to  tip  vnth- 
out  changing  the  block  or  shingle  bolt." 


69.  For  an  Improvement  in  the  Boiler  for  Boiling  Water;  Jason  L. 

Burdick,  Norwich,  New  York,  July  31. 

Claim. — ^^< Having  thus  fully  described  the  manner  in  which  I  con- 
struct my  boiler,  and  combine  it  with  a  vat  in  which  water  is  to  be 
boiled,  what  I  claim  therein  as  new,  and  desire  to  secure  by  letters 
patent,  is  the  particular  arrangement  and  combination  with  the  fur- 
nace of  the  water-heating  tubes  that  pass  through  the  furnaces ;  these 
tubes  having  the  lateral  tubes  opening  into  them  from  the  vat,  by 
which  a  perpetual  circulation  of  the  water  is  obtained,  and  the  tubes 
are  prevented  from  being  burnt  out. 

<<  I  do  not  claim  the  combining  of  heating  furnaces  with  vats,  but 
I  limit  my  claim  to  the  particular  device  above  set  forth." 


70.  For  an  Improvement  for  holding  up  the  Tail  of  a  Horse  afttt 
Nicking;  Gibbons  Gray,  West  Chester,  Pennsylvania,  July  31. 
Instead  of  attaching  the  horse^s  tail  to  the  stall  or  roof,  it  is  con- 
nected with  a  semi-hoop  or  bale  attached  to  the  back  of  a  saddle,  and 
this  bale  is  in  turn  connected  with  the  cantle  of  the  saddle  by  means 
of  springs,  so  that  the  same  tension  is  kept  on  the  tail  in  any  position 
which  the  horse  may  assume. 
Claim.— "Having' thus  described  my  apparatus  and  its  mode  of 
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operation^  what  I  claim  therein  as  new,  and  desire  to  secure  by  let* 
lers  patent,  is  the  apparatus  constructed  substantially  as  herein  set 
forth,  so  as  to  be  attached  to  the  back  of  the  horse,  and  serve  to  ele- 
vate his  tail  when  he  is  in  any  position ;  arranged  and  combined  in 
the  manner  and  for  the  purpose  set  forth  herein." 


Improvements  added  to  existing  Patents  during  the  month  of  July  ^ 

1846. 

For  an  Improvement  in  the  Horse  Barnes;  Nathan  Post,  Porter, 

New  Jersey,  July  14,  added  to  patent  of  June  5,  1844. 

The  patentee  says, — *^  My  new  improvement  consists  in  superseding 
the  use  of  the  levers  which  pass  through  the  draught  hooks,  and 
which  were  coupled  together  by  a  strap  and  buckle,  or  chain  and 
hook  as  specified  in  the  schedule  annexed  to  the  aforesaid  letters  pat- 
ent, and  substituting  therefor  a  more  simple  mechanical  arrangement 
for  performing  the  functions  of  said  levers,  which  said  levers  in  con- 
nexion with  the  draught  hooks  specified  in  the  schedule  before 
referred  to,  kept  the  hames  in  their  proper  position  oii  the  collar." 

Claim. — <<  What  I  claim  therefore  as  my  invention  and  desire  to  se- 
cure, is  the  combination  of  the  lever  shoulder  on  the  clips  with  the 
draught  hooks  and  hames,  the  purpose  and  operation  of  said  combi- 
nation being  substantially  as  above  set  forth." 


List  of  American  Patents  which  issued  in  the  month  of  May,  1842, 
with  ExempliJicationSy  by  Charles  M.  Eellsr,  late  Chief  Ex^ 
aminer  of  Patents  in  the  U.  S.  Patent  Office. 

21.  For  an  Improvement  in  the  Water  FFheel;  Abijah  Woodward 

Swanzey,  New  Hampshire,  May  12. 

Claim.— "What  I  claim  as  my  invention,  and  desire  to  secure 
by  letters  patent,  is  the  combination  of  the  buckets  and  wings,  in  the 
manner  described,  with  the  penstock,  having  a  ring  and  projection 
arranged  as  herein  set  forth." 

The  buckets  project  radially  from  a  hub,  with  a  curvature  back- 
ward at  their  outer  end,  and,  from  their  lower  edges,  wings  are  ex- 
tended downwards,  spirally,  with  an  increasing  curvature.  To  this 
wheel  is  adapted  a  penstock,  having  a  ring,  extending  out  over  the 
rim  of  the  wheel,  and  under  the  ends  of  the  buckets. 


22.  For  an  Improvement  in  the  Method  qf  Propelling  Boats;  Tru- 
man Cook,  New  York,  May  12. 
We  are  under  the  necessity  of  omitting  the  claim,  as  it  could  not 

be  understood  without  the  drawings  to  which  it  refers. 
The  general  principle  on  which  this  propeller  operates,  is  that  of 

sculling.    On  each  side  of  the  boat  there  is  a  vibrating  arm,  having  a 
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paddle  at  the  end  thereof,  with  a  shifting  fulcrum,  so  that  the  paddle 
shall  act  to  propel  the  boat  forwards,  when  the  arm  vibrates  in  either 
direction. 


23.  For  an  Improvement  in  the  Spring  Perch  for  Carriages ;  Ste- 
phen Tomlinson,  Bridgeport,  Connecticut,  May  16. 
The  patentee  says, — <<The  nature  of  my  invention  consists  in  pro- 
viding a  spring  perch,  for  carriages  having  elliptic  springs,  by  which 
they  can  be  constructed  with  less  weight,  with  greater  strength  and 
durability,  with  an  increased  amount  of  spring,  and  the  filth  wheel 
above  the  elliptic  spring." 

Claim. — "  What  1  claim  as  my  invention,  and  what  I  desire  to  secure 
by  letters  patent,  is  the  application  of  a  spring  perch,  as  above  de- 
scribed, to  carriages  of  any  size  and  description,  which  will  combine 
the  advantages  above  described,  using,  for  that  purpose,  any  material 
which  may  accomplish  that  purpose." 


24.  For  Improvements  in  the  Loom  for  Weaving  Carpets;  Erastus 

B.  Bigelow,  Lancaster,  Massachusetts,  May  16. 

The  mechanism  of  this  loom,  including,  as  it  does,  some  important 
modifications  of  the  jacquard,  is  necessarily  very  complex,  and,  with- 
out a  full  description,  the  claims  could  not  be  understood,  and  there- 
fore, we  omit  them;  and  this  we  do  the  more  readily,  as  it  is  our  in- 
tention to  give,  in  a  series  of  articles,  a  full  account  of  all  the  improve- 
ments in  the  art  of  weaving,  which  have  been  patented  in  this  country 
since  the  re-organization  of  the  Patent  Office,  in  18S6. 


25.  For  an  Improvement  in  the  Plough;  Cornelius  Bergen,  Brook- 
lyn, New  York,  May  16. 

Claim. — "The  improvement  I  claim  as  my  invention,and  desire  to 
secure  by  letters  patent,  is,  first,  the  peculiarity  of  the  form  of  the 
mould  board,  as  produced  by  the  combination  of  the  increased  twist 
and  wedge,  the  advantages  of  which  are,  that  it  materially  lessens 
the  friction,andconsequentlythe  traction  or  draught  is  muchdiminished; 
the  scouring  is  more  uniform  on  every  part  of  it,  which  causes  it  to 
do  its  work  in  a  superior  manner.  Second,  the  manner  in  which  the 
point  and  share  are  formed,  and  held  to  the  mould  board,  the  peculi- 
arity of  their  construction,  and  the  manner  in  which  they  are  held  in 
their  place,  by  means  of  the  gripe,  which  enables  them  to  be  made  of 
cast  iron,  instead  of  wrought,  sufficiently  strong  for  all  purposes,  and, 
consequently  the  annual  cost  is  much  cheaper.  Third,  the  additional 
piece,  to  heighten  the  mould  board  when  desired,  the  advantages  of 
which  are,  that  a  second  slice  may  be  taken  out  of  the  bottom  of  a 
furrow,  previously  made,  and  cast  completely  above,  which  answers 
the  purpose  of  trenching,  as  performed  with  a  spade:  it  is  also  of  great 
service  when  ploughing  weedy  ground;  all  as  herein  described." 
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26.  For  an  Improvement  in  the  Orate /or  Open  Fire  Places;  James 

Easterly,  Troy,  New  York,  May  16. 

Claim. — "  Having  thus  fully  described  the  nature  of  my  improve- 
ment, in  those  grates  which  project  out  from  the  jambs  in  open  fire 
places,  what  I  claim  therein  as  new,  and  desire  to  secure  by  letters 
patent,  is  the  making  the  projecting  ends,  or  sides  of  the  body  of  such 
grates,  of  plates  of  metal,  by  which  the  said  ends  are  closed,  and  air 
is  admitted  at  the  front  of,  and  under,  the  fire  only,  in  the  manner  and 
for  the  purpose  herein  set  forth." 


27.  For  an  Improvement  in  the  Manvfacture  of  Glass  Knobs,  and 

other  like  articles;  William  S.  Thompson,  of  Cambridge,  &  A.  C. 

Hobbs,  of  Boston,  Massachusetts,  May  20. 

Claim. — <<  Having  thus  explained  our  invention,  we  shall  claim  pro- 
tecting the  gold  or  silver  leaf,  or  foil,  which  covers  that  part  of  the 
glass- inserted  in  the  metallic  socket,  from  injury,  during  the  above  de- 
scribed operation  of  cementing  the  parts  together,  by  the  japanning 
compositions,  previously  applied  thereto,  and  indurated  by  heat,  sub- 
stantially in  the  manner,  and  on  the  principles  above  set  forth. 

^<  Also,  protecting  the  leaf  or  foil  by  means  of  a  covering  of  muslin, 
oiled  cloth,  or  other  suitable  fabric  laid  and  covered  over  the  same, 
and  having  its  outer  surface  covered  with  a  coating  of  varnish,  japan- 
ning, or  other  suitable  material  as  described." 


28.  For  Improvements  in  the  Double  Cylinder  Printing  Press; 

Richard  M.  Hoe,  New  York,  May  20. 

Claim. — ^<<  What  I  claim  as  new,  and  desire  to  secure  by  letters  pat-* 
ent,  is,  first,  the  particular  arrangement  of  the  spiral  or  other  springs, 
levers,  pistons,  and  their  appendages  for  arresting  the  momentum  of  the 
bed,  the  springs  being  placed  on  or  near  to  the  foundation  or  base  of 
the  machine,  and  being  connected  with  the  levers  which  receive  the 
blow  of  the  bed  at  either  end,  as  its  motion  is  about  to  be  reversed, 
the  whole  arrangement  and  operation  being  substantially  the  same 
with  that  herein  desicribed. 

^<  Secondly,  I  claim  the  manner  herein  set  forth  of  combining  and 
arranging  the  apparatus  for  raising  and  lowering  the  pressing  cylin-^ 
ders;that  is  to  say,  I  claim  the. manner  of  governing  and  regulating 
this  motion  by  means  of  a  pinion  placed  on  the  main  driving  shaft, 
and  operating  upon  a  wheel  carrying  a  cam,  which  actuates  a  rocking 
piece,  connected  with  toggle  joints,  or  progressive  levers  that  raise 
and  lower  the  respective  cylinders,  alternately,  through  the  interme- 
dium of  an  apparatus  arranged  substantially  in  the  manner  herein 
fully  made  known." 


29.  For  a  Stay  Truss  or  Umbilical  supporter;  Maria  P.  Dibble,  New 
York,  May  20. 

We  cannot  give  the  claim  as  it  refers  to  the  drawings,  andcouldnot 

16* 
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be  understood  without  them ;  but  it  is  limited  to  the  combination  of 
the  bells  and  springs  constituting  the  umbilical  supporter  with  the 
corset. 


30.  For  a  Cut-off  Valve  for  Steam  Engines;  F.  E.  Sickels,  New 

York,  May  20. 

As  this  invention  is  now  extensively  known  and  used^  we  will 
simply  give  the  claims  on  which  the  patent  is  granted. 

Claim. — ^*  Having  thus  fully  described  the  nature  of  my  improve- 
ments in  the  apparatus  for  lilting  and  tripping  the  valves  of  steam 
engines^  and  of  thereby  cutting  off  the  steam  any  required  part  of 
the  stroke ;  and  also  of  my  improved  apparai  for  regulating  the 
closing  of  the  valves ;  what  I  claim  therein  as  new,  and  desire  to  se- 
cure by  letters  patent,  is,  first,  the  manner  in  which  I  have  combined 
and  arranged  the  valve  stem,  the  spring  on  the  lifter,  the  adjustable 
sliding  piece  with  its  wedges  or  inclined  planes,  and  their  immediate 
appendages,  so  as  to  co-operate  with  each  other,  and  to  effect  the  trip- 
ping of  the  valves  and  the  cutting  off  the  steam,  substantially  in  the 
manner  set  forth. 

<<  I  also  claim  the  manner  of  regulating  the  closing  of  the  valves 
and  of  effectually  preventing  them  from  slamming,  by  means  of  a 
water  reservoir  furnished  with  a  piston  or  plunger  attached  at  the 
lower  end  of  the  valve  stem,  and  operating  within  an  adjustable  cup 
or  secondary  reservoir,  so  as  to  effect  the  purpose  intended;  upon  the 
principle,  and  substantially  in  the  manner  herein  made  known  and 
described." 


31.  For  an  Improvement  in  the  Saw  Millj  for  sawing  Felloes  and 
other  Circular  Work;  Isaac  Sheetz,  Taney  town,  Maryland,  May 
20. 

Claim. — «  What  I  claim  therein  as  new,  and  desire  to  secure  by  let- 
ters patent,  is  the  manner  in  which  I  have  arranged  and  combined  the 
two  lower  frames  or  platforms,  and  the  carriage,  so  as  to  allow  the 
upper  platform  to  shift  on  the  lower,  and  the  4:entre  of  motion  of  the 
carriage  to  be  changed,  the  same  being  effected  in  the  manner  and  (ot 
the  purpose  herein  fully  set  forth  and  made  known.'' 


32.  For  an  Improvement  in  the  Bee  Hive  ;  D.  H.  Farnham,  Litch- 
field, Connecticut,  May  20. 

The  claim  is  limited  to  making  the  hives  with  sliding  bottoms,  and 
the  honey  boxes  with  sliding  covers. 


S3.  For  an  Improvement  in  the  Tuyers  for   Forges  ;  William  W. 

Snow,  Oneonta,  New  YoYk,  May  20. 

Claim. — **  What  I  claim  as  my  invention,  and  which  I  desire  to  se- 
cure by  letters  patent,  is  constructing  the  connecting  pipe,  the  seg- 
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ment  of  a  curve,  in  combinatioa  with  the  changeable  hoods  made  in 
the  manner  and  for  the  purpose  set  forth." 


34.  For  an  Improvement  in  3Iaiches;  George  W.  Carleton,  Bath, 

Maine,  May  20. 

The  patentee  says,— <^  I  take  two  pounds  of  Arabic  or  other  viscid 
substance,  and  dissolve  in  as  little  water  as  possible,  I  then  deposit  in 
a  bottle  holding  one  gallon,  one  and  one-fourth  pounds  of  the  best 
phosphorus,  and  add  to  it  enough  of  my  diluted  Arabic  to  cover  the 
same.  I  then  immerse  my  bottle  in  hot  water  for  the  purpose  of  fus- 
ing the  phosphorus,  and  when  it  becomes  fused,  I  give  the  contents 

violent  shaking  in  order  to  subdivide  the  particles  of  phosphorus  : 
then,  to  prevent  their  re-union,  I  add  the  remainder  of  my  AraUc, 
and  mix  by  shaking.  I  then  add  to  it  a  fulminating  compound  com- 
posed of  the  following  articles,  viz. :  two  pounds  of  sub-carbonate  of 
potass,  three  pounds  nitrate  of  potass,  and  one  pound  of  sulphur,  I 
then  grind  all  the  ingredients  together  in  the  manner  of  grinding 
paint,  and  put  up  for  future  use  or  exportation  suitable  for  the  same. 

Claim. — <^  What  I  claim  as  my  invention,  and  wish  to  secure  by  let- 
ters patent,  is  a  paste  for  making  friction  matches  of  the  materials 
herein  described,  thereby  dispensing  with  the  non-combustible  ingre- 
dients of  other  ignitible  compositions  of  matter,  causing  my  ingredi- 
ents to  enter  into  the  support  of  the  combustion,  and  making  use  of 
so  large  a  quantity  of  phosphorus,  as  is  generally  used,  entirely  un- 
necessary." 


35.  For  an  Improvement  in  the  Mode  of  Regulating  the  Heat  of 

Stoves;  Elisha  Foote,  Jr.,  Seneca  Falls,  New  York,  May  26. 

Claim. — ^^  What  I  claim  as  my  invention,  and  desire  to  secure  by 
letters  patent,  is  the  application  of  the  expansive  and  contracting  power 
of  a  metallic  rod  by  different  degrees  of  heat  to  open  and  close  a 
damper,  which  governs  the  admission  of  air  into  a  stove  or  other  struc- 
ture in  which  it  maybe  used;  by  which  a  more  perfect  control  over 
the  heat  is  obtained  than  can  be  by  a  damper  in  the  flue. 

"I  also  claim  as  my  invention,  the  mode  above  described  of  setting 
the  heat  of  a  stove  at  any  requisite  degree,  by  which  different  degrees 
of  expansion  are  required  to  open  or  close  the  damper. 

^<  I  also  claim  the  combination  above  described,  by  which  the  regu- 
lation of  the  heat  of  a  stove  or  other  structure  in  which  it  may  be 
used,  is  effected ;  and  I  also  claim  as  my  invention  the  mode  above 
described  of  connecting  the  action  of  the  metallic  rods  with  the  damp- 
er, so  that  the  same  may  be  disconnected  when  the  damper  shall  have 
closed,  and  the  heat  shall  continue  to  rise,  &c." 


36.  For  an  Improvement  in  the  Pneumatic  Engine  >*  John  R.  Rem- 
ington, Aberfoil,  Alabama,  May  26. 
Claim.— ^«  I  do  not  claim  to  be  the  inventor  of  the  principle  of  giv- 
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ing  a  reciprocating  movement  to  a  piston  in  a  cylinder,  by  a  vacaam 
and  atmospheric  pressure  ;  but  what  I  do  claim  as  my  invention,  aad 
which  I  desire  to  secure  by  letters  patent,  is  the  before-described  com- 
bination of  the  exhauster  with  the  fire  box,  air  receiver,  cylinders,  and 
pistons,  and  the  several  valves,  connecting  rods,  cranks,  and  elbows 
for  opening  and  shutting  the  valves  and  operating  the  pistons,  as  here- 
in set  forth.'' 


37.  For  an  Improvement  in  the  Door  Lock;  G.  M.  Zahm,  Lancaster, 
Pennsylvania,  May  26. 
This  claim  could  not  be  understood  without  the  drawings. 


38.  For  Improvements  in  Looms  for  fFeaving  Carpets  and  other 
Figured  Fabrics  ;  E.  B.  Bigelow,  Boston,  Massachusetts,  May  26. 
The  reason  for  omitting  the  claims  of  this  patent  will  be  found  at 

No.  24  of  the  present  list. 


39.  For  Improvements  in  the  Instrument  for  Measuring  for  the 
Cutting  of  Garments;  P.  F.  L'Veret,  Warrenton,  Georgia,  May 
26. 

Claim. — ^<  What  I  claim  as  my  invention,  and  desire  to  secure  by 
letters  patent,  is  the  construction  and  combination  of  the  morphogra- 
pher  in  its  different  parts  and  its  application  to  the  measurement  of 
the  human  body,  and  transferring  said  measurement  to  the  cloth, 
thereby  enabling  the  practical  tailor  to  furnish  his  customer  a  body 
garment  accurately  fitted  and  adapted,  in  all  respects,  and  in  every  in- 
stance, to  the  person.'* 


Legal  Decision  by  the  Circuit  Court  of  the  United  States^  New 
Yorky  before  Judges  Nelsow  &  Bbtts,  in  the  case  of  Tatham^s 
patent  for  Lead  Pipe  Machinery, 

George  N.,  Benjamin  Jr.,  and  Henry  B.  Tatham,  vs.  R.  W.  Low- 
ber,  Thomas  Otis  Leroy,  and  David  Smith. 

The  motion  for  an  injunction  against  the  defendants  in  this  case  to 
restrain  them  from  an  infringement  of  a  patent  for  lead  pipe  machinery, 
came  up  for  argument  on  the  7th  April  inst.  [1847.] 

The  plaintiffs  claimed  as  American  patentees  under  an  assignment 
from  C.  &  J.  Hanson,  the  alien  inventors. 

The  patent  was  resisted  upon  several  grounds.    Among  them  were 

1st.  Want  of  novelty  of  invention.  The  defendants  cited  the  ma- 
chines of  T.  Burr,  J.  Hague,  B.  Titus,  G.  W.  Potter,  Jesse  Fox,  and 
several  others. 

2nd.  That  the  15th  sec.  of  the  act  of  1836,  provides  for  a  forfeiture 
of  a  patent  if  it  can  be  proved  <Uhat  the  patentee,  if  an  alien,  at  the 
time  the  patent  was  granted,  had  failed  or  neglected  for  the  space  of 
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eighteen  months  from  the  date  of  the  patent,  to  put  and  continue  on 
sale  to  the  public^  on  reasonable  terms,  the  invention  or  discovery  for 
which  the  patent  issued.'^  It  was  contended  that  this  provision  ap- 
plied to  the  American  assignees  and  patentees, — and  that  in  fact  a 
forfeiture  had  occurred  by  such  failure  and  neglect. 

3rd.  It  was  urged  that  a  patent  for  this  invention  was  originally  is* 
sued  in  England  ;  that  it  was  first  obtained  in  the  U.  S.  in  1841,  with 
a  specification  differing  from  the  English  patent ;  and  that  it  had  been 
surrendered  and  reissued  in  1846  with  a  new  claim  differing  from 
both. 

4th.  That  the  defendants*,  Leroy  and  Smith,  were  not  the  owners 
of  the  machine — but  merely  supplied  the  material  and  sold  the  pro* 
duct: 

There  were  other  points  of  minor  importance,  and  all  of  them  were 
denied  by  the  plaintiffs.  The  argument  occupied  the  court  four  days, 
For  the  plaintiffs,  George  C.  Goddard,  Charles  O'Connor,  and  S.  P. 
Staples,  Esqs.  For  the  defendants,  William  Curtis  Noyes,  and  Daniel 
Lord  Jr.,  Esqs. 

The  decision  of  the  court  was  given  on  the  21st.  inst.,  as  follows : 

«  We  are  satisfied 

1st.  The  specification  of  the  patent  to  plaintiffs  (reissued  16  March, 
1846  )  claims  as  the  invention  a  combination  or  arrangement  of  the 
parts  of  machinery  described;  by  which  pipe,  with  the  operation  of 
hydraulic  pressure,  is  made  with  lead  in  a  set  or  semi-fluid  state. 

2nd.  That  the  machine  used  by  the  defendants  is  in  substance  the 
same  as  plaintiffs. 

3rd.  The  patentees  can  legally  take  out  the  reissued  patent  for 
more  than  was  described  in  the  surrendered  one,  if  it  does  not  exceed  the 
actual  discovery  when  the  first  was  taken  out, 

4th.  The  evidence  satisfactorily  establishes  that  the  Hansons  were 
the  first  and  original  discoverers  of  the  combination  or  arrangement 
embraced  in  the  patent. 

5th.  The  patentees  after  the  assignment  of  the  right  and  the  grant 
of  the  patent  to  them,  took  and  held  it,  with  all  the  privileges  of  an 
American  patent,and  the  alien  clause  in  the  15th  sec.  of  the  act  of  1836, 
applies  only  to  alien  patentees,  and  not  to  American  assignees. 

6th.  But  even  if  the  assignee  takes  the  right  with  the  limitation  or 
condition  of  the  alien,  still  the  plaintiffs  have  satisfied  the  act.  They 
need  not  prove  that  they  hawked  the  anicle  about  for  a  market,  and 
that  they  tried  to  sell  it  to  any  person.  Those  seeking  to  defeat  the 
patent  must  prove  the  plaintiffs  neglected  or  refused  to  sell  for  reason- 
able prices  when  application  was  made  to  them. 

7th.  The  sales  by  the  plaintiffs,  and  those  they  proposed,  and  offer- 
ed, were  of  the  invention  or  discovery  within  the  meaning  of  the 
act. 

8th.  The  proof  is  sufficient  to  charge  all  the  defendants  directly  and 
indirectly  with  using  the  machinery  and  violation  of  the  plaintiffs' 
right. 

Let  an  injunction  therefore  issue.'*  New  York  Cour.  and  Inq. 
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Specfjicaiion  of  Patent  granted  to  James  Napier,  of  Shackleweli, 
for  Improvements  in  Smelting  Copper  Ores,  Patent  dated  July' 
20,  1846.     Enrolled  January  20,  1847. 

When  the  ore  contains  less  than  20  per  cent,  of  copper,  and  more 
than  two  parts  by  weight  of  sulphur,  to  four  parts  of  copper,  it  is  first 
to  be  calcined,  and  then  melted  in  the  ore  furnace — the  slag  removed, 
and  tapped  into  sand  or  water,  in  the  usiHtl  manner.  When  the  ore 
contains  less  than  20  per  cent,  of  copper,  and  less  than  two  parts  by 
weight  of  sulphur,  to  four  of  copper,  it  is  to  be  mixed  with  ore,  con- 
taining excess  of  sulphur,  until  it  is  brought  to  the  same  proportion  as 
the  above  or  thereabouts ;  this  is  then  also  to  be  calcined  and  fused, 
as  above  described.  But,  when  the  ore  contains  more  than  20  per 
cent,  of  copper,  and  not  less  than  one  part  of  sulphur,  to  four  parts  of 
copper  by  weight,  the  calcining  and  fusing  above  described  may  be 
omitted,  and  the  ore  proceeded  with  directly,  according  to  the  method 
hereinafter  described. 

The  products  in  the  first  and  second  cases,  and  the  ore  in  the  third 
case,  mentioned  above,  the  patentee  denominates  '<  coarse  metal." 
To  every  ton  of  this  coarse  metal  is  added,  in  the  metal  furnace,  56 
lbs.  of  soda  ash,  containing  about  50  per  cent,  of  alkali,  and  56  lbs.  of 
slaked  lime,  and  the  whole  melted  together.  When  fused,  the  slag  is 
to  be  removed,  and  for  every  ton  of  metal  add  1  cwt.  of  scrap  iron ; 
this  should  be  spread  evenly  over  the  surface  of  the  melted  mass,  then 
the  furnace  door  is  to  be  closed,  and  the  whole  brought  to  a  state  of 
fusion ;  the  door  is  then  opened,  and  the  mass  well  and  rapidly  mixed, 
and  immediately  run  off  into  sand  moulds.  As  soon  as  the  mass  is 
sufficiently  set,  it  is  to  be  put  in  pits  containing  water  enough  to  cover 
the  mass ;  in  a  short  time  the  mass  falls  to  powder,  the  surplus  water 
is  run  off,  and  the  powder  heaped  up  still  moist,  and  allowed  to  remain 
for  24  hours.  It  must  then  be  washed  with  water — and  for  this  pur- 
pose the  patentee  makes  use  of  a  large  wooden  box,  having  a  double 
pierced  bottom,  between  which  is  placed  wire  gauze,  from  25  to  35 
meshes  to  the  inch  ;  this  box  is  placed  over  what  is  called  (by  copper 
smelters)  a  tap-water  pit,  a  vent  is  placed  below  the  bottom  of  the  box, 
and  over  the  aperture  of  this  vent,  a  wire  gauze  is  fixed,  of  from  60 
to  70  meshes  to  the  inch ;  this  vent  is  kept  closed  till  the  box  is  full  of 
water — the  water  is  then  let  off  by  opening  the  vent.  This  is  to  be 
repeated.  It  is  then  removed  to  the  ordinary  calcining  furnace,  and 
heat  applied  ;  very  moderate  at  first,  but  gradually  increased  for  20 
hours,  till  it  is  of  a  bright  yellow  heat ;  this  heat  is  to  be  kept  up  for 
six  hours  longer,  care  being  taken  that  the  heat  never  rises  sufficient- 
ly high  to  cake  or  fuse  the  powder ;  the  powder  is  then  withdrawn, 
and  water  sprinkled  on  it — then  removed  to  the  melting  furnace,  and 
to  every  ton  of  powder,  112  lbs.  of  anthracite  coal,  also  in  powder, 
and  10  lbs.  of  sand,  are  added  ;  and,  if  the  sample  should  be  very  in- 
fusible, a  small  quantity  of  slalced  lime  or  fluor-spar  must  be  added 
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as  a  flux.  When  melted,  the  slag  is  to  be  removed,  and  more  of  the 
mass  added,  repeating  the  process  till  the  furnace  is  full.  The  furnace 
is  then  tapped,  and  run  into  sand  or  water.  It  is  generally  the  case 
that  the  metal  is  found  fit  for  the  refining  furnace  ;  but  should  there 
be  any  regulus,  this,  as  it  is  rich  in  copper,  is  to  be  roasted  and  melt- 
ed. The  slag  obtained  in  this  part  of  the  process  is  re-melted  with  the 
ore  in  the  ore  furnace,  and  acts  as  a  flux. 

The  claim  is  for  the  application  of  iron,  and  an  alkali  in  smelting 
the  ores  of  copper,  and  water  for  the  purpose  of  disintegrating  and 
decomposing  the  mass  formed  by  such  application.  Mia  Jour. 


Specification  of  Patent  granted  to  Mr.  Thomas  Patne,  of  Wands^ 
worthy  near  Birmingham^  for  Improvements  in  the  manufacture 
of  Holls^for  Rolling  Iron  and  other  Metals.  Patent  dated  «f  u- 
gust  4, 1846.     Enrolled  February  4, 1847. 

This  invention  relates  to  improvements  in  the  mode  of  rolling- iron 
and  other  metals.  In  constructing  rolls  for  such  purposes,  it  has  here^ 
tofore  been  used  to  cast  rolls  with  necks,  or  axles  at  their  ends,  such 
necks  or  axles  being  liable  to  be  broken  when  in  use ;  and  it  has  also 
been  attempted  to  cast  rolls  on  to  bars  of  iron,  such  rolls  of  iron  be- 
ing intended  to  strengthen  the  axles  or  necks  of  the  rolls ;  but  in  all 
suciv  cases  the  inventor  states  that  bars  of  iron  so  used  are  much  in- 
jured, being  weakened,  and  unfit  for  such  purposes ;  but  in  order  that 
the  important  peculiarities  of  his  invention  may  be  more  fully  under- 
stood, he  has  given  (which  he  believes  to  be)  the  present  mode  of 
manufacturing  the  rolls  aforesaid,  that  is  to  say — in  carrying  his  in- 
vention into  effect,  the  inventor  states,  that  In  casting  rollers,  of  any 
given  size  required,  it  will  be  necessary  to  leave  the  interior  of  any 
such  roller  hollow,  so  as  to  admit  of  the  shaft  or  axis  being  passed 
through,  and  fixed  therein  by  keys  or  otherwise ;  care  being  taken  in 
casting,  that  the  hollow  space  within  a  roller  is  cast  or  formed  truly, 
so  that  the  shaft  when  introduced  shall  fit  accurately,  allowing  spaces 
for  driving  in  wedges  or  keys  at  the  end  of  the  roll,  which  keysshould 
be  securely  retained  from  moving  by  shrinking  wrought  iron  collars 
on  the  shaft  or  axles ;  the  working  journals  are  turned  in  the  wrought 
iron  shafts,  after  keying  on  the  rolls,  and  the  surfaces  of  the  rolls  turn- 
ed ;  by  which  means  of  manufacturing  rolls  for  rolling  iron  and  other 
metals  the  inventor  is  enabled  to  obtain  them  with  stronger  necks  or 
axles.  The  wrought  iron  shafts  or  axles  are  passed  through  hollow 
rolls,  which  the  inventor  prefers  to  be  cylindrical  openings  in  the  cast 
iron  rollers,  but  the  inventor  does  not  confine  himself  thereunto,  as 
other  shapes  may  be  used  ;  but  he  claims  the  manufacture  of  hollow 
cast  rolls  for  rolling  iron  and  other  metals,  and  fixing  thereunto 
wrought  iron  shafts  or  axles,  as  hereinbefore  described.  ibid. 
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Specification  of  a  Patent  granted  to  Etibnne  Abram  Maccaud,  of 
Parisj  for  improvements  in  lamps  and  gas-burners. — Sealed  22Dd 
October,  1846. 

This  invention  consists  in  surrounding  the  lower  part  of  Argand 
burners  with  a  casing,  having  numerous  minute  apertures  in  it,  or 
made  of  any  suitable  open  tissue,  through  which  all  the  air  to  support 
combustion,  both  that  which  passes  upwards  through  the  centre  of 
the  flame  and  that  which  acts  upon  its  exterior,  is  compelled  to  pass. 
By  this  arrangement  no  jets  or  partial  currents  of  air  can  aflect  the 
flame,  as  the  air  is  drawn,  by  the  action  of  the  flame,  in  minute 
streams  from  all  parts  of  the  circumference  of  the  casing;  and  in  its 
passage  through  the  casing  the  temperature  of  the  air  is  raised,  so  that 
the  casing  becomes  a  reservoir  of  hot  air ;  and  as  the  combustion  is 
supported  by  the  air  from  the  reservoir  only,  a  steady  white  flaoae 
is  obtained. 

Fig.  1  is  a  vertical  section  of  an  Argand  gas- 
burner,  with  this  invention  applied  thereto  -,  and 
fig.  2  is  a  plan  view  of  the  same,  a,  is  the  burner ; 
by  is  a  casing  of  wire-gauze,  of  one  thousand 
meshes  to  the  square  inch,  connected  at  the 
upper  end  to  the  chimney-gallery  c,  and  having 
affixed  to  the  lower  end  a  ring,  which  rests 
in  a  cup  £/,  attached  to  the  stem  of  the  burner;  e, 
is  an  annular  passage,  made  in  the  plate  of  the 
gallery  c  (whic^  forms  the  top  of  the  air  chamber),  ^^'^^ 
for  the  purpose  of  admitting  air  into  the  space 
between  the  chimney  and  exterior  of  the  flame. 
The  chimney  is  fitted  accurately  into  the  gallery,  so  that  no  air  can 
pass  between  its  lower  edge  and  the  plate  on  which  it  rests ;  and  the 
ring  at  the  bottoni  of  the  casing  6,  is  kept  in  close  contact  with  the 
cup  ^,so  as  to  prevent  the  passage  of  air  at  that  part.  Instead  of  the 
chimney-gallery  consisting  of  a  solid  plate,  with  an  annular  opening 
in  it,  an  annular  piece  of  wire-gauze  may  be  fixed  over  the  space 
betweeu  the  exterior  of  the  burner  and  the  casing. 

The  patentee  states,  in  conclusion,  that  he  claims  the  application  to 
lamps  and  gas-burners,  of  the  kind  called  Argand  (that  is,  burners 
having  a  channel  for  the  passage  of  the  air  to  the  interior  of  the  flame), 
of  a  hot-air  chamber  or  reservoir,  composed  of  wire-gauze,  or  of  other 
tissues  or  materials,  adapted  to  allow  the  passage  of  air  to  the  flame 
in  a  minutely  subdivided  or  diffused  state ;  through  which  chamber 
the  air  is  compelled  to  pass  before  it  can  act  upon  either  the  interior 
or  exterior  surfaces  of  the  flame ; — the  improvements  consisting,  First, 
— ^in  enclosing  the  whole  of  the  space  between  the  outer  rim  of  the 
gallery  or  glass  carriage  and  the  bottom  of  the  forked  stem  of  the 
burner,  so  as  to  form  but  one  chamber  or  reservoir  for  the  supply  of 
air  to  the  burner ;  and.  Secondly, — in  admitting  the  air  through  wire- 
gauze,  or  otherwise,  in  such  a  subdivided  or  finely-diflTused  state  into 
the  said  chamber,  as  to  prevent  any  air,  in  the  form  of  a  jet,  acting 
upon  the  flame.— [/nro//crf  1847.]  Lod.  Jour.  Arte  db  Sci. 
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Specijication  of  Palenl  granted  /o  Thomas  Howard,  of  the  King 
and  Queen  Iron  Worksy  Roiherhithey  in  the  county  of  Surrey  ^  for 
improvements  in  Steam-engine  Condensers. — Sealed  25th  March, 
184(>. 

This  invention  relates  to  such  condensing  steam-engines  as  have 
their  boilers  supplied  with  water  of  condensation,  and  in  which  the 
steam  is  condensed  by  injecting  such  water,  properly  cooled  down, 
into  the  condenser ;  the  improvements  consist  in  suitably  arranging 
apparatus  for  cooling  the  water,  previous  to  its  injection  into  the 
condenser. 

A  longitudinal  section  of  the  apparatus  employed  by  the  patentee 
is  shown  in  the  annexed  figure,  cr,  is  a  tank,  placed  in  any  convenient 
situation,  and  supplied  witlx  cold  water  by  pumps  or  other  tneans;  th« 
water  entering  at  by  is  guided  in  its  course  through  the  tank  by  the 
plates  r,  and  escapes  at  d.  The  ends  of  the  tank  are  closed  by  brass 
plates  e,  in  which  are  fixed  the  extremities  of  the  tubes  f  made  of 
copper  of  other  irietal;  and  over  the  plates  «,  and  open  ends  of  the 
tub.es/,  are  fixed  "bonnets"  ^,  divided  into  compartments,  in  the 
manner  shown.  On  one  bonnet  there  is  a  nozzle  A,  connected  by  a 
pipe  with  the  hot-water  cistern,  and  having  a  perforated  plate  t,  fixed 
hi  it;  and  on  the  other  bonnet  there  is  a  nozzle  j*,  comiecied  with  the 
injection  cock. 


A  quantity  of  water  having  been  introduced  into  the  hot-water 
cistern  (by  first  starting  the  engine  with  the  ordinary  injection,  or 
otherwise),  sufficient  to  fill  the  tubes  and  properly  effect  the  circulation* 
the  injection-cock  connected  with  the  nozzle  j,  is  opened,  when  the 
warm  water  will  be  caused, by  the  pressure  of  the  atmosphere,  to  pass 
from  the  hot-water  cistern,  through  the  nozzle  A,  and  to  and  fro  along 
each  series  of  tubes,  determined  by  the  divbions  in  each  bonnet,  as 
indicated  by  the  arrows;  by  which  means  it  will  be  reduced  to  nearly 
the  same  temperature  as  the  water  that  surrounds  the  tubes ;  and,  after 
passing  through  the  nozzle  y,  into  the  condenser,  the  water  will  be 
discharged  by  the  air  pump  into  the  hot-water  cistern,  from  whence 
it  will  again  pass  into  the  tubes;  any  waste  which  occurs  is  made 
good  by  the  ordinary  injection. 
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The  injection  water  and  the  refrigerating  water  may  be  niade  to 
change  places,  the  former  passing  outside  and  the  latter  inside  the 
tubes.  The  patentee  recommends  that  the  refrigerating  surface  be 
about  ten  feet  per  nominal  horse  po  wer,  when  the  steam  is  so  employed 
as  to  leave  the  cylinder  of  the  engine  at  ten  pounds  pressure  per 
square  inch^irrespective  of  the  atmospheric  pressure.  He  also  recom- 
mends that  the  supply  of  cold  water  be  not  less  than  twice  the  quantity 
of  the  injection  water. 

In  conclusion,  the  patentee  says  that  patents  were  granted  to  him  on 
October  13th,  1825,  and  November  31st,  1832*,  in  both  of  which  a 
process  of  condensation  by  the  reinjection  of  the  same  water  or  other 
liquid  was  included ;  he  does  not,  therefore,  claim  such  process ;  but 
he  claims  the  so  arranging  apparatus  that  the  water  for  condensation 
shall  be  subdivided  into  many  streams  In  its  progress  to  be  cooled  and 
used  as  injecting  water,  as  described. — Inrolled  September,  1846. 

Ibid. 


Extract  from  a  Treatise  on  the  Principles  relating  to  the  Specijica' 
tions  of  a  Patent  for  Inventions.    By  Wm.  Sf£kc£,  London.' 

Specifying  Claims  for  Patents. — We  come  now  to  that  part  of 
the  specification  which,  in  a  sense,  may  be  said  to  be  the  most  impor- 
tant of  all :  the  part  referred  to  is  the  claim.  It  is  here  that  the  essence, 
principle,  or  spirit  of  the  invention  is  stated  in  the  most  distinct 
terms.  The  whole  of  the  foregoing  matter  is  Iiere  summed  up  and 
resolved  into  its  one  idea.  AH  the  previous  description  of  circum- 
stance comes  now  to  be  seen  only  as  affording  a  clue  to  the  right 
interpretation  of  this  final  definition  of  the  essential  character  of  the 
invention.  The  claim  rightly  understood  is  in  fact  the  specification  ; 
but  then  in  order  that  it  may  be  rightly  understood  reference  must 
be  had  to  the  antecedent  matter :  and  it  may  indeed  be  said  that 
the  intelligibility  of  the  whole  specification  greatly  depends  upon  the 
particular  interpretation  of  the  claim  which  is  suggested  by  such  re- 
ference. It  would  be  comparatively  easy  to  discover  what  construction 
to  put  upon  the  claim,  provided  all  the  former  portions  of  the  specifi- 
cation plainly  referred  to  the  main  idea  contemplated  by  the  invention, 
but  such  construction  becomes  a  difficult  matter  when  inconsistencies 
are  found  to  exist  on  a  comparison  of  some  statements  wixh  others. 
So  far  as  difficulties  of  this  kind  can  be  overcome,  they  are  sometimes 
obviated  by  stating  the  claim  first  in  a  negative  form.  It  is  well  to 
calculate  upon  every  objection  being  raised  to  the  specification  that 
human  ingenuity  can  devise :  and  accordingly  it  may  be  foreseen  that 
the  true,  distinct  nature  of  the  invention  is  left  open  to  misconstruction 
by  a  mere  statement  of  what  it  is,  since  it  may  appear  to  be  not  only 
that,  but  something  more  also,  (probably  of  a  prejudicial  character,) 
unless  guarded  from  such  construction  by  a  suitable  negation.  This 
course  is  particular  advisable  when  the  patent  is  for  a  new  combination 
of  materials  or  processes,  which  in  their  separate  form  are  old  or  not 

*For  deBcription  of  these  impioTements  see  London  Journal  of  Arts,  Vol.  XIV, 
First  Series^  p.  181  ,and  Vol.  AlH^  Conjoined  Series^  p.  3£^5. 
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open  to  be  claimed..  Crane's  patent  is  a  case  in  point.  It  is  described 
as  consisting  in  <<the  application  of  anthracite  or  stone-coal,  combined 
with  a  bot-air  blast  in  the  smelting  or  manufacture  of  iron  from  iron- 
stone, mine,  or  ore.''  Now  the  patentee,  in  this  case,  feeling  that  the 
ground  to  be  occupied  by  his  invention  is  narrow,  proceeds  in  his 
specification  very  carefully  to  lay  such  a  foundation  as  will  lead  to  a 

.  right  apprehension  of  his  real  subject-matter.  He  shows,  that  is,  the 
importance  in  a  commercial  point  of  view  of  using  the  stone-coal  in 
the  manufacture  of  iron :  and  thence  infers  that  the  abandonment  of 
the  article  after  use  (which  he  cites  as  a  known  fact)  was  owing  to 
some  imperfection  in  the  means  employed  to  adapt  it  to  the  purpose. 
He  accordingly  gives  instructions  as  to  a  practical  mode  of  applying 
it  to  this  use,  the  essential  feature  in  which  is  the  adaptation  thereto, 
and  combination  therewith,  of  the  hot-air  blast.  And  after  describing 
the  mode  by  which  he  had  actually  accomplished  his  purpose,  he 
says: — '^  I  would  have  it  understood  that  I  do  not  claim  the  using  of  a 
hot-air  blast  separately  in  the  smelting  and  manufacture  of  iron,  as  of 
my  invention,  when  uncombined  with  the  application  of  anthracite, 
or  stone  coal,  and  culm :  nor  do  I  claim  the  application  of  anthracite, 
or  stone-coal  in  the  mannfacture  or  smelting  ot  iron,  when  uncombined 
with  the  using  of  hot-air  blast.  But  what  I  do  claim  as  my  invention 
is  the  application  of  anthracite,  or  stone-coal,  and  culm,  combined  with 
the  using  of  hot-air  blast  in  the  smelting  and  manufacture  of  iron  from 
iron-stone,  mine  or  ore,  as  above  described." 

The  claim  being  in  this  form  anticipates  any  objection  that  might 
be  raised  on  the  ground  of  interference  with  the  hot-air  blast  patent  of 
Neilson,  except  that  Crane  must  take  a  license  from  him  to  use  that 
part  of  the  combination.  It  also  avoids  the  objection  of  including 
what  was  known  to  be  old  in  the  manufacture  of  iron,  so  far  dM  a 
series  of  (it  would  appear  unsuccessful)  efforts  to  make  stone-coal 
available  for  the  purpose  could  render  it  so.  But  it  likewise  sets  at 
rest  all  uncertainty  as  to  the  real  subject-matter  of  the  patent  by  the 
positive  form  in  which  the  claim  is  stated.  So  that  the  whole  effect 
of  the  claim  may  be  stated  as  follows: — <^ Although  the  patent  is  not 
for  the  use  of  hot-air  by  itself  (that  is  Neilson'£),nor  for  the  application 
of  anthracite  or  stone-coal  without  the  use  of  hot-air  blast  (that  has 
been  tried  and  has  failed),  yet  it  is  for  the  application  of  anthracite  ot 

-stone-coal  combined  with  the  use  of  hot-air  blast  for  the  manufacture 
of  iron."  And  the  only  question  that  arises  on  the  claim  so  stated  is 
whether  the  subject-matter  of  a  patent  can  stand  upon  such  narrow 
ground.  To  this  question  the  Court  of  Common  Pleas  answered  in 
the  affirmative — such  opinion,  in  this  case,  resting  upon  the  fact  that 
the  balance  of  the  evidence  at  the  trial  showed  a  substantive  effect  to 
have  resulted  from  the  combination,  viz.,  an  improved  quality  of  iron 
at  a  diminished  cost  of  production.  It  would  seem  that  before  the 
date  of  this  patent  the  application  of  anthracite  or  stone-coal  to  the 
manufacture  of  iron  was  felt  to  be  a  desideratum,  but  one  which  was 
not  attained :  the  patentee,  however,  succeeded  in  producing  better 
iron  at  a  cheaper  rate  by  the  use  of  this  article.  To  what  cause  then 
is  his  success  attributable  ?  The  essential  difference  between  his  mode 
of  operation  and  that  practised  by  his  predecessors  was,  that  whereas 
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they  used  stone-coal  uncombined  with  a  hot-air  blast,  he  used  it  in 
combination  therewith,  and  this  being  the  only  essential  distinction 
between  the  two  modes,  to  such  is  ascribed  the  difference  of  result. 

Civ.  Eng.  &  Areh.  Jour. 
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Monthly  MettingjJuly  15,  1847. 

Mr.  Reid,  Superintendent  of  the  Magnetic  Telegraph  Company, 
exhibited  and  explained  the  operation  of  an  ingeniously  contrived  ma- 
chine invented  by  him  for  preventing  the  action  of  atmospheric  elec- 
tricity during  thunder  storms,  from  injuriously  affecting  the  apparatus 
used  in  telegraphic  communications.  Mr.  R.  said  that  the  efficiency 
of  this  contrivance  was  fully  tested  during  the  thunder  storm  of  Tues- 
day evening  last,  when  the  interruption  caused  by  the  heaviest  dis- 
charges of  atmospheric  electricity  produced  only  a  momentary  de- 
rangement of  the  writing  apparatus,  but  not  of  a  nature  seriously  to 
interrupt  the  continuity  of  the  telegraphic  communication.  The  line 
to  which  his  instrument  was  attached  was  enabled  by  it  to  remain  in 
operation  during  the  storm,  while  in  all  the  others  it  became  necessary 
to  detach  the  wires  in  order  to  prevent  injury  to  the  magnets. 

At  the  request  of  the  Institute,  Mr.  Reid  promised,  for  the  Journal,  a 
full  description  of  this  irvteresting  and  useful  invention. 

Mr,  Coggins  described  the  mode  of  manufacturing  a  material  for 
fuel  in  locomotive  engines  at  Reading  in  Pennsylvania.  This  article 
is  composed  of  fine  or  pulverized  anthracite  coal,  cemented  into  a  mass 
by  bitumen  previously  reduced  to  a  fluid  state  by  heat.  When  these 
ingredients  have  been  well  mixed,  the  mass  is  pressed  in  moulds  of  a 
convenient  shape  and  size,  retaining,  afterwards,  a  sufficient  degree 
of  solidity.  The  combustion  of  this  fuel  he  described  as  being  very 
lively,  and  resembling  that  produced  from  pine  knots,  giving  forth 
much  flame  and  being,  apparently,  well  adapted  for  locomotives.  The 
cost  of  this  prepared  fuel  was  not  stated. 

Mr.G.  IV.  Smith  read  a  letter  from  Caleb  Newbold,  jr..  President 
of  the  Chesapeake  and  Delaware  Canal  Co.,  accompanied  by  a  4  inch 
iron  spike  which  had  been  tinned  to  prevent  oxidation.  This  spike, 
Mr.  N.  says,  was  inserted  between  two  stones  in  the  wall  of  the  Ches. 
and  Del.  Canal,  beneath  the  surface  of  the  water,  in  which  situation 
it  remained  during  18  months.  At  the  end  of  this  period  the  spike 
was  taken  up,  and  was  found  to  be  much  corroded,  the  coating  of  tin 
having  almost  entirely  disappeared.  The  lamins  of  the  iron  were 
distinctly  visible,  owing  to  the  unequal  degree  of  oxidation  resulting 
from  their  different  qualities;  the  surface  of  the  spike  having  lost  its 
original  smoothness,  and  presenting  a  series  of  small  grooves  or  striae, 
in  a  longitudinal  direction  on  the  body  of  the  spike,  and  on  its  head, 
radiating  from  the  centre.  The  corrosion  was  greatest  on  that  part  of 
the  spike  which  projected  into  the  water; — about  half  its  length,  which 
had  been  inserted  between  the  stones  of  the  wall,  being  less  corroded 
than  the  projecting  portion. 
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Mr.  Totone  read  a  letter  Trom  Capt.  Robinson  of  the  U.  S.  Steamer 
W.  L.  Marcy,  relative  to  incrustations  formed  in  the  boilers  of  that  ves* 
sel  on  her  voyage  from  Philadelphia  to  Brazos  St.  lago.  Specimens 
of  the  incrustation  (sulphate  of  lime)  were  exhibited,  which  were 
about  an  eighth  of  an  inch  in  thickness,  having  a  fibrous  crystalline 
structure,  the  fibres  running  in  a  direction  perpendicular  to  the  surface 
of  the  boiler.  The  color  of  the  cross  fracture  is  a  glistening  pearly 
white. 

Capt.  Robinson  says,  **The  entire  inside  surface  of  the  boiler  was 
thickly  encrusted  with  this  substance,  which  is  said  to  accumulate 
while  the  vessel  is  near  the  Bahama  banks.  Its  adherence  to  the  in- 
ner surface  of  the  boiler  was  so  great  that  the  usual  methods  of  clean- 
ing were  found  to  fail,  and  it  became  necessary  to  have  recourse  to 
scrapers  of  a  peculiar  construction,  made  for  the  occasion.  The  steam- 
er Marcy  was  on  the  banks  only  about  sixteen  hours,  during  which 
time  this  substance  was  deposited  on  the  boilers.  The  boilers  were 
blown  off  every  thirty  minutes  during  the  entire  passage.'* 

He  further  observes,  *<  An  English  engineer  at  Key  West^  who  has 
been  long  employed  in  the  British  government  steamers  on  the  West 
India  station,  informed  me  that  he  had  found  great  difficulty  in  keep- 
ing his  boilers  from  burning,  and,  in  consequence,  was  careful  to  keep 
as  far  from  these  banks  as  possible;  but  found  that  by  introducing  a 
small  portion  of  ammonia  into  his  boilers,  it  effectually  prevented  all 
substances  of  any  description  from  forming — keeping  them,  at  all  times, 
perfectly  clean.'' 
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On  the  Production  of  Light  by  Heat.     By  JoBHf  William  Draper, 
M.  />.,  Professor  of  Chemistry  in  the  University  of  New  York.  ~ 

Contiaued  from  Fage  128. 

I  proceed  now  to  the  third  branch  of  the  inquiry, — to  examine  the 
relation  between  the  temperatures  of  self-luminous  bodies  and  the  in- 
tensity of  the  tight  they  emit,  premising  it  with  the  following  consid- 
erations. 

The  close  analogy  which  is  traced  between  the  phenomena  of  light 
and  radiant  heat  lends  countenance  to  the  supposition,  that  the  law 
wliich  regulates  the  escape  of  caloric  from  a  body  will  also  deter- 
mine its  rate  of  emission  of  light.  Sir  Isaac  Newton  supposed  that 
whilst  the  temperature  of  a  body  rose  in  arithmetical  progression,  the 
amount  of  heat  escaping  from  it  increased  in  a  geometrical  progres- 
sion. The  fallacy  of  this  was  subsequently  shown,  by  Martin,  Erxle- 
ben,  and  Delaroche ;  and  finally  Dulong  and  Petit  gave  the  true  law, 
<'  When  a  body  cools  m  vacuoj  surrounded  by  a  medium  whose  tem- 
perature is  constant,  the  velocity  of  cooling  for  excess  of  temperature 
in  aiithmetical  progression  increases  as  th^  terms  of  a  geometrical 
progression,  diminished  by  a  constant  quafitity.''    The  introduction 
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of  this  constant  depends  on  the  operation  of  the  theory  of  exchanges 
of  heat ;  for  a  body,  when  cooling  under  the  circumstances  here  given, 
is  simultaneously  receiving  back  a  constant  amount  of  heat  from  the 
medium  of  constant  temperature. 

Whilst  Newton's  law  represents  the  rate  of  cooling  of  bodies,  and 
therefore  the  quantilies  of  heat  they  emit,  when  the  range  of  tem- 
perature is  limited,  and  the  law  of  Dulong  and  Petit  holds  to  a  wider 
extent,  there  are  in  our  inquiry  certain  circumstances  to  be  taken  into 
account  not  contemplated  by  those  philosophers.  Dulong  and  Petit 
throughout  their  memoir  regard  radiant  heat  as  a  homogeneous  agent, 
and  look  upon  the  theory  of  exchanges,  which  is  indeed  their  starting- 
point  and  guide,  as  a  very  simple  afiair.  But  the  progress  of  this 
department  of  knowledge  since  their  times  has  shown,  that  precisely 
the  same  modifications  as  are  found  in  the  colors  of  light,  occur  also 
for  heat;  a  fact  conveniently  designated  by  the  phrase,*'  ideal  colora- 
tion of  heat ;''  and  further,  that  the  color  of  the  heat  emitted  depends 
upon  the  temperature  of  the  radiating  source.  It  is  one  thing  to  in- 
vestigate the  phenomena  of  the  exchanges  of  heat-rays  of  the  same 
•color,  and  another  when  the  colors  are  different.  A  perfect  theory  of 
the  exchanges  of  heat  must  include  the  principle  of  ideal  coloration, 
and,  of  course,  so  too  must  a  law  of  cooling  applicable  to  any  tem- 
perature. 

There  is  another  fact  to  some  extent  considered  by  Dulong  and 
Petit,  but  not  of  such  weight  in  their  investigations,  where  the  range 
of  temperature  was  small,  as  in  ours,  where  it  rises  as  high  as  nearly 
3000°  F. ;  1  mean  the  difference  of  specific  heat  of  the  same  body  at 
different  temperatures.  At  the  high  temperatures  considered  in  this 
memoir,  there  carmot  be  a  doubt  that  the  capacity  of  platinum  for 
heat  is  far  greater  than  that  at  a  low  point.  This  therefore  must  con- 
trol its  rate  of  calorific  emission,  and  probably  that  for  light  also. 

From  these  and  similar  considerations,  we  should  be  prepared  to 
discover  that  as  the 'temperature  of  an  incandescent  solid  rises,  the  in- 
tensity of  the  light  emitted  increases  very  rapidly. 

1  pass  now  to  the  experimental  proofs  which  substantiate  the  fore- 
going reasoning. 

The  apparatus  employed  as  the  source  of  the  light  and  measure  of 
the  temperature  \vas  the  same  as  in  the  preceding  experiments, — a 
strip  of  platinum,  brought  to  a  known  temperature  by  the  passage  of 
a  voltaic  current  of  the  proper  force,  and  connected  with  an  index 
whicli  measured  its  expansion. 

The  principle  upon  which  I  have  determined  the  intensities  of  the 
light  is  that  first  described  by  Bouguer,  and  recently  introduced  by  M, 
Rlasson.  After  many  experiments  I  have  been  led  to  conclude  that 
tills  is  the  most'accnrate  method  known. 

Any  one  who  will  endeavor  to  determine  the  intensities  of  lights 
by  Rumford's  method  of  contrasting  shadows,  or  by  that  of  equally 
illuminated  surfaces,  will  find,  when  every  precaution  has  been  used, 
that  the  results  of  repeated  experiments  do  not  accord.  There  is 
moreover  the  great  defect,  that  where  the  lights  differ  in  color  Ht  is 
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impossible  to  obtain  reliable  measures,  except  by  resorling  to  such 
contrivances  as  tiiat  described  by  me.* 

Bouguer's  principle  is  far  more  exact  ;  and  where  the  lights  differ 
in  color,  that  difference  actually  tends  to  make  the  result  more  per- 
fect. As  it  is  not  generally  known,  I  will  indicate  the  nature  of  it 
briefly. 

Let  there  be  placed  at  a  certain  distance  from  a  screen  of  white 
paper,  a  candle  so  arranged  as  to  throw  the  shadow  of  a  ruler,  or 
other  opaque  body,  on  the  screen.  If  a  second  candle  be  placed  also 
in  front  of  the  paper  and  nearer  than  the  former,  there  is  a  certain 
distance  at  which  its  light  completely  obliterates  all  traces  of  tiie  sha- 
dow. This  distance  is  readily  found  ;  for  the  disappearance  of  the 
shadow  can  be  determined  with  considerable  exactness.  When  the 
I  ights  are  equal,  Bouguer  found  that  the  relative  distances  were  as  1  :S  ; 
he  inferred  therefore,  correctly,  that  in  the  case  of  Iiis  eye,  the  effect 
of  a  given  light  was  imperceptible  when  it  was  in  presence  of  another 
sixty-fom-  times  as  inteuNC.  The  precise  number  differs  according  to 
the  sensibility  of  different  eyes,  but  for  the  same  organ  it  is  constant. 

Upon  a  paper  screen  I  threw  the  shadow  of  a  piece  of  copper, 
which  intercepted  the  rays  of  the  incandescent  platinum  :  then  taking 
an  Argand  lamp,  surrounded  by  a  cylindrical  metal  shade  through  an 
aperture  in  which  the  light  passed,  and  the  flame  of  which  I  had  found 
by  previous  trial  would  continue  for  an  hour  almost  of  the  same  in- 
tensity, I  approached  it  to  the  paper  until  the  shadow  cast  by  the  cop- 
per disappeared.  The  distance  at  which  this  took  place  was  then 
measured,  and  the  temperature  of  the  platinum  determined. 

The  temperature  of  the  platinum  was  now  raised ;  the  shadow  be- 
came more  intense,  and  it  was  necessary  to  bring  the  Argand  lamp 
nearer  before  it  was  effaced.  When  this  took  place  the  distance  of 
the  lamp  was  again  measured,  and  the  temperature  of  the  platinum 
again  determined. 

Table   of  the  Intensity  of  Light  emitted  by  Platinum    at   dif 
f event  Temperatures, 


Temperature  of 
the  platinum. 

Distance  of  Argand  Lam 

Mean. 

Intfnsily  of 
Light. 

Experimenl  1. 

Experiment  2. 

0 

980 
1900 
2015 
2130 
2245 
2360 
2475 
2590 

5400 
39-00 
2400' 
1800 
14-50 
11-50 
9  00 

«■••.«. 
54-00 
4100 
24-00 
19-00 
15-50 
12-00 

9-00 

5400 
4000 
24-00 
1850 
1500 
11-75 
900 

000 
0-34 
0-62 
1-73 
2-92 
4-40 
7-24 
12-34 

In  this  manner  I  obtained  several  series  of  results,  one  of  which  is 
*Phil.  Mag.,  August,  1844. 
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given  in'Ihe  foregoing  (able.  They  exhibited  a  nnore  perfect  accord- 
ance among  each  other  than  I  had  anticipated.  The  intensity  of  the 
hght  of  the  platinum  is  of  course  inversely  proportional  to  the  square 
of  the  distance  of  the  Argand  lamp  at  the  moment  of  the  obliteration 
of  the  shadow. 

In  this  table  the  first  column  gives  the  temperatures  under  exami- 
nation in  Fahrenheit  degrees :  the  second  and  third,  the  distances  of 
the  Argand  lamp  from  the  screen,  in  English  inches,  in  two  different 
sets  of  experiments;  the  fourth,  the  mean  of  the  two;  and  the  fifth,  the 
corresponding  intensity  of  the  light. 

From  this  it  is  at  once  perceived,  that  the  increases  in  the  intensity 
of  the  light,  though  slow  at  first,  become  very  rapid  as  the  tempera- 
ture rises,  ^t  2590**  the  brilliancy  is  more  than  thirty-six  times  as 
great  as  it  is  at  1900° 

Thus,  therefore,  the  theoretical  anticipation  which  we  founded  on 
the  analogy  of  light  and  heat  is  completely  verified  ;  and  we  discover 
that  as  the  temperature  of  a  self-luminous  solid  rises,  it  emits  light  in 
a  greater  proportion  than  would  correspond  to  the  mere  difierence  of 
temperature.  To  place  that  analogy  in  a  still  more  striking  point  of 
view,  I  will  here  introduce  some  experiments  I  have  made  in  relation 
to  radiant  heat.  No  Chemist,  so  far  as  I  am  aware,  has  hitherto  publish- 
ed results  for  high  temperatures,  or  endeavored  to  establish,  through 
an  extensive  scale,  the  principle  of  Delaroche,  that  "  the  quantity  of 
heat  which  a  hot  body  gives  off  in  a  given  time  by  way  of  radiation 
to  a  cold  body,  situated  at  a  distance,  increases,  other  things  being 
equal,  in  a  progression  more  rapid  than  the  excess  of  the  temperature 
of  the  first  above  that  of  the  second.'* 

As  my  object  on  the  present  occasion  is  chiefly  to  illustrate  the  re- 
markable analogy  between  light  and  heat,  the  experiments  now  to  be 
related  were  arranged  so  as  to  resemble  the  foregoing ;  that  is  to  say, 
as  in  determining  the  intensities  of  light  emitted  by  a  shining  body  at 
different  temperatures,  I  had  received  the  rays  upon  a  screen  placed 
at  an  invariable  distance,  and  lhen*delermined  their  value  by  photo- 
metric methods  ;  so,  in  this  case,  I  received  the  rays  of  heat  upon  a 
screen  placed  at  an  invariable  distance,  and  determined  their  intensity 
by  thermometric  methods.  In  this  instance  the  screen  employed  was 
in  fact  the  blackened  surface  of  the  thertno-electric  pile.  It  was 
placed  at  a  distance  of  about  one  inch  from  the  slip  of  incandescent 
platinum,  a  distance  sufficient  to  keep  it  from  any  disturbance  from 
the  stream  of  hot  air  arising  from  the  metal :  care  also  was  taken  that 
the  multiplier  itself  was  placed  so  far  from  the  rest  of  the  apparatus, 
that  its  astatic  needles  could  not  be  affected  by  the  voltaic  current  ig- 
niting the  ))latinum  or  the  electro-magnetic  action  of  tho  wires  used 
to  modify  the  degrees  of  heat. 

The  experiments  were  conducted  as  follows : — the  needles  of  the 
thermo-multiplier  standing  at  the  zero  of  their  scale,  the  voltaic  cur- 
rent was  passed  through  the  platinum,  which  immediately  rose  to  the 
corresponding  temperature,  and  radiated  its  heat  to  the  face  of  the 
pile.  The  instant  the  current  passed,  the  needles  of  the  multiplier 
moved,  and  kept  steadily  advancing  upon  the  scale.     At  the  close  of 
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one  minute,  ihe  deviation  of  the  needle  and  the  temperature  of  th« 
platinum  were  simultaneously  noted,  and  then  the  voltaic  current  was 
stopped. 

Sufficient  time  was  now  given  for  the  needle  of  the  multiplier  to 
come  back  to  zero.  This  time  varied  in  the  different  cases,  according 
to  the  intensity  of  the  heat  to  which  the.pile  had  been  exposed  :  in  no 
instance,  however,  did  it  exceed  six  minutes,  and  in  most  cases  was 
much  less.  A  little  consideration  will  show  that  the  usual  artifice 
employed  to  drive  the  needles  back  to  zero,  by  warming  the  opposite 
face  of  the  pile,  was  not  admissible  in  these  experiments. 

The  needles  having  regained  their  zero,  the  platinum  was  brought 
again  to  a  given  temperature,  and  the  experiment  conducted  as  before. 
The  following  table  exhibits  a  series  of  these  results. 

Table  of  ihe  Intensity  of  Radiant  Heat  emitted  by  Platinum  at 
different  Temperatures. 


Temperatore  of 
Uie  Platioum. 

latensity  of  heat  emiited. 

Mean. 

Experimeat  1. 

Exp«rimeni  2. 

0 

980 

•75 

100 

•87 

1095 

100 

1-20 

1-10 

1210 

1-40 

1-60 

1-50 

1325 

1-60 

2-00 

1-80 

1440 

2-20 

2  20 

2-20 

1555 

2-75 

285 

2-80 

1670 

3-65 

3-75 

3-70 

17S5 

500 

500 

500 

1900 

6-70 

6-90 

6-80 

2015 

8-bO 

8-60 

8-60 

2130 

1000 

1000 

10-00 

2245 

12-50 

12-50 

13  50 

2360 

15  50 

15-50 

15-50 

In  this  table  the  first  column  gives  the  temperatures  of  the  platinum 
in  Fahrenheit  degrees  ;  the  second  and  third,  two  sets  of  experiments, 
expressing  the  arc  passed  over  by  the  needle  at  the  close  of  a  radia- 
tion lasting  for  one  minute,  each  number  being  the  mean  of  several 
successive  trials ;  and  the  fourth,  the  mean  of  the  two.  It  therefore 
gives  the  radiant  effect  of  the  incandescent  platinum  upon  the  thermo- 
multiplier  for  the.  different  temperatures. 

Of  course  it  is  understood  that  I  here  take  the  angular  deviations 
of  the  needle  asexpressing  the  force  of  the  thermo-electric  current,  or, 
in  other  words,  as  being  proportional  to  the  temperatures.  This  hy- 
pothesis, it  is  known,  is  admissible. 

It  therefore  appears  that  the  quantity  of  heat  radiated  by  incandes- 
cent platinum,  at  980°  being  taken  as  unitv,  it  will  have  increased  at 
1440°  to  2-5 )  at  1900°  to  78;  and  at  2360°  to  17-8,  nearly,:  the  rate  of 


Digitized  by  VjOOQ IC 


202  Mechanics,  Physics,  and  Chemistry. 

increase  is  therefore  very  rapid.  Further,  it  may  be  remarked,  as  iU 
iustrative  of  the  same  fact,  that  the  increased  quantity  of  heat  radiat- 
ed by  a  mass  of  platinum  in  passing  from  1000°  to  1300°,  is  nearly 
equal  to  the  amount  it  gives  out  in  passing  from  common  temperatures 
up  to  1000®. 

I  cannot  here  express  myself  with  too  much  emphasis  on  the  re- 
markable analogy  between  light  and  heat  which  these  experiments 
reveal.  The  march  of  the  phenomena  in  ail  their  leading  points  is 
the  same  in  both  cases.  The  rapid  increase  of  effect  as  the  tempera- 
ture rises  is  common  to  both. 

It  is  not  to  be  forgotten,  however,  that  in  the  case  of  light  we  ne- 
cessarily measure  its  effects  by  an  apparatus  which  possesses  special 
peculiarities.  The  eye  is  insensible  to  rays  which  are  not  comprehend- 
ed within  certain  limits  of  refrangibility.  In  these  experiments,  it  is 
requisite  to  raise  the  temperature  of  the  platinum  almost  to  1000°  be- 
fore we  can  discover  the  first  traces  of  light.  Measures  obtained  un- 
der such  circumstances  are  dependent  on  the  physiological  action  of 
the  visual  organ  itself,  and  hence  their  analogy  with  those  obtained 
by  the  thermometer  becomes  more  striking,  because  we  should  scarce- 
ly liave  anticipated  that  it  could  be  so  complete. 

Description  of  the  apparatus  employed  in  the  foregoing  experi- 
ments. 

The  source  of  light  is  in  all  instances  a  slip  of  platinum  foil  1-35 
inch  long,  and  ^^th  of  an  inch  broad,  ignited  by  the  passage  of  a  vol- 
taic current,  and  placed  in  such  a  position  that  its  dilatation  could  be 
measured  by  the  movements  of  an  index  over  a  graduated  scale. 


In  the  figure,  a  b  represents  the  slip  of  platinum,  the  upper  end  of 
which  is  soldered  to  a  stout  and  short  copper  pin  «,  firmly  sunk  in  a  block 
of  wood  c,  which  is  immovably  fastened  on  the  basis  d  d  of  the  instru- 
ment.    A  caviry  c,  half  an  inch  in  diameter,  is  sunk  in  the  block  c, 
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and  into  this  cavity  the  pin  a  projects ;  so  that  when  the  cavity  is  fill- 
ed with  mercury,  a  voltaic  current  may  be  passed  through  the  pin 
and  down  the  platinum. 

The  other  extremity  of  the  platinum  b  is  fastened  to  a  delicate  lever 
bfj  which  plays  on  an  axis  at  g^  the  axis  working  in  brass  holes  sup- 
ported on  a  block  A.  Immediately  beneath  the  platinum  strip,  and 
in  metallic  communication  with  it,  a  straight  copper  wire  dips  down 
into  the  mercury  cup  m ;  on  this  wire  there  is  a  metal  ball  n,  weighing 
about  100  grains.  The  further  end  of  the  index  plays  over  a  gradu- 
ated ivory  scale  pp^  which  is  supported  on  a  block  ^,  and  can  be 
moved  a  little  up  and  down,  so  as  to  bring  its  zero  to  coincide  with 
the  index  at  common  temperatures. 

The  aciion  of  the  instrument  is  readily  understood.  In  the  mer- 
cury cup  c  dip  one  of  the  wires  N  of  a  Grove's  battery  of  three  or 
four  pairs,  the  other  wire  P  being  dipped  into  the  cup  m.  The  cur- 
rent passes  through  the  platinum,  which  immediately  expands,  the 
weight  n  lightly  stretching  it.  The  index /moves  promptly  over  the 
scale,  indicating  the  amount  of  expansion,  and  therefore  the  degree 
of  heat.  Remove  the  wire  N  out  of  its  mercury  cup  e,  the  platinum 
instantly  becomes  cold,  and  pulls  the  lever  to  the  zero  point. 

When  the  platinum  is  thin,  so  as  to  be  quite  flexible  at  the  point  6, 
where  it  is  fastened  to  the  index,  the  movements  take  place  with  such 
promptitude  and  precision  as  to  leave  nothing  to  be  desired.  When 
the  heat  has  been  very  high  and  long  continued,  the  limit  of  elasticity 
of  the  platinum  is  somewhat  overpassed,  and  it  suffers  a  slight  perma- 
nent Extension.  But  as  the  ivory  scale /7p  can  slide  up  and  down  a 
little,  the  index  is  readily  re-adjusted  to  the  zero  point. 

The  temperature  of  the  platinum  depends  entirely  on  the  force  of 
the  current  passed  through  it.  By  intervening  coils  of  brass  wire  of 
lengths  adjusted  beforehand,  so  as  to  resist  the  current  to  a  given  ex- 
tent, any  desired  temperature  may  be  reached.  I  found  it  convenient 
to  intervene  in  the  course  of  the  current  one  of  Prof.  Whealstone's 
rheostats,  so  as  to  be  able  to  bring  the  index  with  precisioii  to  any  de- 
gree, notwithstanding  slight  changes  in  the  force  of  the  voltaic  bat- 
tery. 

The  following  are  the  dimensions  and  measures  of  the  instrument 
I  have  used  : — Length  of  the  platinum  strip,  1-35  inch ;  length  of  the 
part  actually  ignited,  1*14  inch  ;  width  of  ditto,  ,yh  of  an  inch;  length 
of  the  index  from  its  centre  of  motion  to  the  scale,  7*19  inches;  dis- 
tance of  the  centre  of  motion  of  index  from  the  insertion  of  the  plati- 
num at  the  point  6,  '22  inch ;  multiplying  effect  of  the  index,  32*68 
times ;  length  of  each  division  on  the  ivory  scale, -021  inch.  From 
this  it  would  appear,  by  a  simple  calculation,  using  the  coeflicient  of 
dilatation  of  platinum  given  by  Dulong  and  Petit,  that  each  of  the 
divisions  here  used  is  equal  to  114*5  Fahrenheit  degrees.  For  the 
sake  of  perspicuity  I  have  generally  taken  them  at  115°. 

The  Grove's  battery  I  have  employed  has  platinum  plates  three  in- 
ches long  and  three  quarters  wide ;  the  zinc  cylinders  are  two  inches 
and  a  half  in  diameter,  three  high,  and  one-third  thick.  As  used  in 
these  experiments,  it  could  maintain  a  current  nearly  uniform  for  an 
hour.    I  commonly  employed  four  pairs. 
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On  the  Gauges  at  present  usedy  for  measuring  the  thicknesses  of 
sheet  metals  and  wiresy  and  proposals  for  a  new  system  of  Gauges  ^ 
founded  on  the  decimal  subdivision  of  the  Standard  Inch.     By 

Mu.  HOLTZAFFFEL. 

(Continued  from  page  3100 

The  remedy  proposed  to  remove  the  arbitrary  incongruous  system 
of  gauges  now  used,  is  simply  and  in  every  one  of  the  cases  referred 
to,  and  also  in  all  others  requiring  minute  measures,  to  employ  the 
decimal  divisions  of  the  inch,  and  those  under  their  true  appellation. 

Thus  for  most  purposes  the  division  of  the  inch  into  one  hundred 
parts  would  be  sufRciently  minute,  and  the  measures  1.  2.  5.  10.  15. 
or  100  hundredths,  would  be  also  sufiioiently  impressive  to  the  mind  ; 
their  quantities  might  be  written  down  as  1.  2.  5.  10.  15  or  100  hun- 
dredths, as  the  decimal  mode  of  expression  might,  if  preferred,  be  safely 
abandoned,  and  the  method  would  be  abundantly  distinct  for  common 
use  if  the  word  "Hundredths"  were  stamped  upon  the  gauge,  to  show 
that  numerals  denoted  hundredths  of  the  inch,  quantities  which  could 
be  easily  verified  by  all. 

It  does  not  follow  that  the  entire  hundred  notches  should  be  at  all 
times  used, as  in  many  cases  it  might  suffice  that  below  20  hundredllis, 
every  size  should  be  employed : — from  20  to  50  hundredths,  every 
alternate  size,  from  50  to  100  hundredths  every  fifth  size.  As  at 
present  also,  the  upper  or  lower  part  of  the  series  of  terms  might  be 
omitted  to  any  desired  extent,  in  those  cases  where  they  were  beyond 
the  particular  wants  of  the  artizan  or  the  particular  branch  of  trade, 
in  order  to  lessen  the  bulk  and  expense  of  the  gauge. 

It  may  be  objected  to  this  scheme,  that  for  the  more  valuable  metals, 
and  the  more  minute  purposes,  the  quantity  of  the  one  hundredth  of 
an  inch  is  too  coarse  a  difference.  Two  facile  modes  of  remedy  may 
be  here  applied.  The  first  to  make  half  sizes;  thus  6i  or  8-5  would 
of  course  denote  the  medial  interval  between  8  and  9  hundredths. 
Or  secondly,  and  preferably,  below  one-tenth  of  an  inch,  a  finer  scale 
might  be  substituted  for  the  more  minute  and  delicate  purposes,nameH% 
a  gauge  based  in  precisely  the  same  manner,  on  the  thousandth  of 
the  inch  as  the  unit,  which  would  give  a  much  liner  degree  of  subdi- 
vision than  is  afforded  by  any  of  the  arbitrary  gauges  in  general  use; 
in  this  case  the  intervals  being  derived  from  the  thousandth  of  an 
inch,  the  word  "Thousandths"  should  be  stamped  on  every  such 
gauge. 

In  practice  no  difficulty  could  be  seriously  felt  even  without  this 
precaution  of  marking  the  gauges  respectively  with  the  word  hun- 
dredths or  thousandths;  as  we  should  not  more  readily  m^take  5 
thousandths  for  5  hundredths,  than  we  should  5  tenths  or  half  an  inch, 
for  5  whole  inches,  or  5  entire  inches  for  as  many  feet. 

Neither  is  it  to  be  admitted  that  no  such  gauges  are  attainable  as 
may  be  read  off  in  hundredths  or  thousandths.  The  demand  would 
immediately  create  the  supply,  and  there  could  be  no  more  difficulty 
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in  constructing  the  gauges  of  the  custoofiary  forms,  with  notches  made 
to  systematic  and  defined  measures  that  may  be  easily  arrived  at  or 
tested,  than  with  their  present  unsystematic  and  arbitrary  measures, 
which  do  not  admit  of  verification. 

Besides,  for  those  who  desire  to  possess  them,  several  very  correct 
decimal  gauges  already  exist,  amongst  which  may  be  cited  the  decimal 
sector  gauges  long  since  recommended,  and  published  by  the  Society 
of  Arts,  Edinburgh,  and  various  sliding  gauges  with  verniers,  some 
to  read  off  in  hundredths,  and  finer  ones  in  thousandths,  of  the  inch, 
all  of  which  have  been  long  and  constantly  used  in  the  author's 
manufactory. 

To  these  may  be  added.  La  Riviere's  gauge,  modified  and  enlarged 
from  that  used  for  the  balance  springs  of  wajches  amongst  the  Geneva 
watchmakers — Chater  and  Haywood's  gauge  for  sheet  metals  and 
glass— Walker's  gauge  for  sheet  iron— Whitworth's  micrometer  gauge, 
and  others,  which  may  be  severally  read  off  to  the  thousandth  of  the 
inch,  and  even  more  minute  quantities,  and  amongst  which  kinds 
sufiicient  choice  exists  for  almost  every  purpose. 

The  advantages  offered  by  this  proposed  application  of  decimal 
measures,  appear  to  be  numerous  and  considerable,  the  more  especially 
in  those  cases  of  small  measures,  where  the  ordmary  wire  gauges  on 
the  one  hand,  and  the  coarse  division  of  ordinary  foot  rules  on  the 
other,  are  obviously  insufficient  for  accurate  purposes.  Amongst  these 
advantages  may  be  enumerated  the  following: — 

The  proposed  decimal  schemed  would  introduce  one  universality  of 
system,  intelligible  alike  to  all,  instead  of  the  numerous  and  irregular 
measures  now  used,  which  are  but  partially  and  indifferently  known 
and  lead  to  frequent  mistakes. 

It  would  give  a  superior  idea  of  particular  magnitude,  and  enable 
the  theoretical  and  practical  man  to  proceed  with  so  much  more 
decision  in  their  respective  communications. 

In  conveying  verbal  or  written  instructions,  the  system  would  be  in 
every  way  superior  to  the  usual  methods,  as  being  almost  free  from 
the  chance  of  misunderstanding  ;  more  especially  as  some  of  the  deci- 
mal sliding  gauges  are  so  small  as  hardly  to  take  up  more  room  in  the 
pocket  than  an  ordinary  penknife,  and  might  be  therefore  continually 
within  reach  for  reference. 

When  certain  objects  are  required  to  be  so  proportioned  as  to  con- 
stitute a  series ;  the  intervals  between  the  decimal  measures  would  b& 
far  more  easily  arranged  and  appreciated,  than  those  of  vulgar  frac- 
tions •,  and  if  calculation  were  referred  to»  the  decimal  figures,  especially 
when  divested  uf  the  decimal  point,  and  the  zeros  to  the  right  of  the 
same,  would  be  immediately  intelligible  to  the  least  informed,  from 
being  then  no  more  in  fact  than  simple  numerals. 

Quantities  expressed  decimally  would  be  more  easily  written  down 
and  more  exactly  defined,  than  the  compound  fractions,  such  as  i  and 
^y  of  an  inch — or  than  the  still  more  obscure  method,  of  j  of  an  inch 
Jutl  or  bare  as  the  case  might  be,  which  latter  nearly  sets  all  attempt 
at  exactness  at  defiance. 
Vol.  XIV,  Srd Ss&ris— No.  S.-SbftimbkBi  1847.  18 
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The  smaller  aliquot  fractions  of  the  inch,  such  as  the  ,i^,  ^,  -^  j\, 
A»  Vt»  ^^'y  ^f  ^^  ^'^^'^J  although  in  themselves  very  precise,  do  uot 
from  their  nature,  so  readily  admit  of  definition  or  comparison,  as  the 
quantities  2, 3, 4,  5, 6, 7, 8, 9,  or  10  hundredths  of  an  inch  ;  because,  in 
the  vulgar  fractions  every  one  has  a  specific  relation  to  the  inch, 
whereas  the  decimal  terms  have  one  general  relation^deciaials  being 
sometimes  considered  as  the  numerators  of  fractions,  all  having  the 
constant  denominator,  unity,or  100, 1000,  &c.;  and  therefore  the  latter, 
or  the  decimal  terms,  constitute  a  simple  arithmetical  series,  or  one 
in  which  the  intervals  are  alike,  but  this  is  not  the  case  with  vulgar 
fractions. 

It  would  bring  all  foreign  measures  within  reach  of  our  workshops. 
For  example,  in  the  United  States  of  America  and  Russia,  English 
measure  is  employed,  and  no  difficulty  would  be  felt  in  reference  to 
those  countries.  And  as  most  of  the  National  Foot  measures  are 
more  than  11  inches  English,  and  less  than  13,  even  if  they  are  con- 
sidered for  the  time  as  equal  to  our  own  foot,  and  without  any  ad- 
justment being  attempted,  the  average  error  would  not  exceed  about 
five  per  cent.  And  further,  when  two  of  Holtzapfiell  and  Go's  engine-, 
divided  scales,  the  one  of  the  particular  foreign  measure,  and  the  other 
of  English  inches,  are  laid  side  by  side,  they  show  visually,  as  on  a 
slide  rule,  the  correspondence  between  any  quantity  of  such  foieign 
measure  with  our  own,  as  more  fully  explained  in  the  author's  pam- 
phlet "On  a  New  System  of  Scales  of  Equal  Parts,"  in  which  this 
and  numerous  other  employments  of  scales  of  equal  parts  are  treated 
at  length. 

The  decimal  scheme  would  allow  the  exact  weight  in  every  super- 
ficial foot  of  sheet  metals  and  other  substances  to  be  readily  arrived 
at.  Thus,  as  a  cubic  foot  of  water  weighs  1 000  ounces  troy,  the  specific 
gravitiesof  lead, copper, silver,  &c., denote  at  the  same  time  how  many 
troy  ounces  are  severally  contained  in  one  cubic  foot  of  the  same. 
The  specific  gravity  divided  by  1200,  gives  the  weight  of  a  plate  or 
film,  the  one  hundredth  of  an  inch  thick,  and  thence  a  table  may  be 
readily  computed,  by  addition  alone,  to  show  the  weight  of  plates  of 
any  thickness  in  troyounces. 

These  calculations  would  be  correct  at  once  for  gold  and  silver,  as 
these  metals  are  estimated  by  troy  weight ;  but  for  other  substances 
requiring  avoirdupois  weight,  the  numbers  expressing  the  specific 
gravities  of  the  substances  must  be  previously  altered  by  one  of  the 
usual  methods,  namely,  either  by  multiplying  them  by  192,  and  divid- 
ing the  product  by  175,  numbers  which  represent  the  ratio  between 
•troy  and  avoirdupois  ounces;  or  else  instead  thereof,  the  specific 
gravities  of  substances  may  be  multiplied  by  the  decimal  constant 
usually  employed  for  effecting  the  same  end. 

In  this  method,  also,  constant  multipliers  may  be  readily  found,  for 
thus  determining,  from  the  specific  gravities  of  the  several  materials, 
the  exact  thickness  of  plates  or  sheets  of  the  same,  which  shall  pre- 
cisely weigh  one  ounce  or  one  pound,  either  troy  or  avoirdupois,  as 
may  be  required.  This  has  already  been  done  by  Mr.  Hay  ward,  as 
regards  crown  glass  \  for,  assuming  its  specific  gravity  to  be  2*53,  wheo 
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the  glass  is  of  the  thickness  of  -1525,  (or  one-tenth  and  a  half,  nearly,) 
it  weighs  32  avoirdupois  onnces  to  the  superficial  foot,  and  thence,  Dy 
Mr.  Hayward's  calculation,  are  obtained  the  following  numbers, — the 
first  line  denotes  the  weight  of  crown  glass  in  ounces,  in  every  super- 
ficial foot,  the  second  line  the  corresponding  thickness  in  thousandths 
of  the  inch,  ranging  from  about  5  to  152  thousandths: — 

('rown  glass  of  1,  2,         4,     ,8,       12,        16,       20,       24, 

Measures      -00476,  -0095,  -019,  -038,  -0571,  -0762,  -0952,  -1333, 
28,         32  ounces. 
•1429,  -1524  inch. 

Tiie  above  and  the  intermediate  terms  are  sometimes  engraved  on 
Messrs.  Chater  &  Haywood's  gauges,  alongside  of  the  line  of  grada. 
tions  which  denotes  thousandths ;  and  at  other  times,  instead  of  the 
weight  per  foot,  are  engraved  divisions,  indicative  of  the  8th,  9th,  10th, 
1 1th,  I2th,  &c.,  of  the  inch  ;  which  quantities  are  of  course  obtained 
by  simply  dividing  1000  by  those  respective  numbers. 

Tables  might,  in  the  above  manner,  be  very  readily  computed  that 
would  show  the  weights  in  every  superficial  foot  of  the  metals  and 
.other  materials  for  all  defined  thicknesses;  and,  also, other  tables, for 
showing  how  thick  the  metals  should  be,  in  order  to  weigh  exactly  so 
many  ounces  to  the  superficial  foot.  These  matters  could  be  also  ar- 
rived at,  by  the  employment  of  scales  of  equal  parts,  laid  down  in  the 
proportions  of  the  specific  gravities  of  the  substances;  and,  in  the 
opinion  of  the  author,  they  could  be  worked  out  with  even  greater 
simplicity  and  universality,  by  a  decimal  proportional  instrument  he 
has  some  time  since  contrived,  which  is  applicable  to  the  visual  de- 
velopment of  all  ratios  that  have  reference  to  all  decimal  arithmetic, 
including  those  of  interest,  discount,  profit,  and  other  calculations  to 
which  the  term  per  cent,  is  applied. 

In  conclusion,  the  author  begs  to  add,  that  he  does  not  suggest  any 
alteration  whatever,  as  regards  those  measures  for  which  the  division 
of  the  foot-rule,  into  eighths  and  sixteenths,  may  be  found  sufficiently 
precise  and  minute.  But  he  would  ask,  whether,  for  more  minute 
measurements,  greater  convenience  and  distinctiveness  would  not  re- 
sult, from  the  general  employment  of  measures  expressed  in  hun- 
dredths of  the  inch,  than  from  the  employment  of  the  many  gauges 
for  specific  uses,  the  sizes  and  numbers  of  which  are  entirely  devoid 
of  system,  and  which  gauges  may  be  considered  as  unknowu  beyond 
the  particular  trades  in  which  they  are  employed. 

How  confusing  would  it  be,  if  the  measures  by  which  broadcloths, 
linens,  cottons,  silks,  velvets,  carpets,  and  other  textile  fabrig^,  are 
manufactured  and  sold,  were  all  difi'erent,  instead  of  being  uniformly 
the  yard  measure ;  and  yet  this  incongruity  fully  applies  to  the  various 
articles,  whose  measurements  are  described  under  the  mystical  names 
of  Mumber,  Size,  Gauge,  and  other  appellations,  which  assume  differ- 
ent values  in  different  branches  of  manufacturing  art;  as,  for  example, 
in  the  various  kinds  of  sheet  metals,  various  kinds  of  wires,  in  tubes, 
joiners'  screws,  and  vast  numbers  of  small  manufactured  articles,  the 
various  sizes  of  which  are  arbitrarily  designated  as  Nos.  1,2, 3, 4,&c. 

Why  not,  in  all  these  branches  of  trade,  describe  every  thing  mea- 
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suring  ^yh  of  an  inch,  as  No.  10;  thoseof  ^yhsof  an  inch,  as  No.  30? 
and  then,  in  sets  of  objects  required  to  be  nearly  alike,  the  succeeding 
numbers  could  be  31.  32.  33.  34.  35.  36.  &c;  or,  if  fewer  and  wider 
variations  were  wanted,  the  series  might  be  32.  34.  36.  3S.  40.;  or  else 
35.  40.  45.  50.  55.  Every  trade  could  select  any  portion  of  the  series 
it  might  require,  both  as  regards  general  magnitude,  and  the  greater 
or  less  intervals  between  the  sizes,  and  with  the  power  of  adding  lo, 
or  subtracting  from,  the  scale  first  selected,  as  circumstances  might 
suggest. 

But  there  should  be  one  common  understanding,  that  the  commer- 
cial numbers  or  sizes,  when  different  from  the  measures  of  the  foot- 
rule,  should  always  be  understood  to  be  huhdredths  of  the  inch,  (in 
some  rare  instances  thousandths,)  as  then,  from  the  unity  of  system, 
no  confusion  or  difficulty  could  possibly  arise. 

It  may  be  true,  that  some  of  the  proposals,  having  reference  to  the 
weights  of  materials  in  the  superficial  foot,  thdf  correspondence  with 
foreign  measures,  and  some  of  the  projects  principally  intended  for  the 
purposes  of  science,  may  not  be  required  in  everyday  practice;  but 
still  much  remains  in  the  system,  that,  in  the  opinion  of  the  author, 
would  admit  of  very  easy  introduction,  and  most  general  and  satisfac- 
tory employment. 

In  respect  to  the  practical  application  of  the  method  of  decimal  di- 
visions, as  regards  mechanical  construction,  the  author  can  speak  most 
satisfactorily,  from  some  years'  experience  in  his  own  manufactory, 
as  he  has  found  it  to  be  most  readily  followed  by  his  work-people,  and 
also,  that  it  has  avoided  frequent  and  vexatious  misunderstandings, 
to  which,  before  its  adoption,  he  was  frequently  subjected,  from  the 
want  of  a  more  minute  and  specific  system  of  measure,  than  is  afford- 
ed by  the  common  foot-rule  and  wire  gauges. 

Therefore,  from  conviction  of  the  usefulness  and  practicability  of 
the  decimal  system  of  roea.^ures  for  small  quantities,  he  would  most 
strongly  urge  its  general,  or,  indeed,  universal,  adoption,  as  above  pro- 
posed ;  the  more  especially,  as  it  is  a  change  that  would  be  attended 
with  very  little  temporary  inconvenience  or  expense — circumstances 
which  greatly  retard  all  attempts  at  generalization. 

Glasgow  Prac.  Mech.  &  Eng.  Mag. 


On  Nitric  Mannite,    By  M .  Sobkero. 

Translated  for  Uie  Journal  of  the  Fraokltn  iDititute. 

Since  the  re-action  of  nitric  acid  upon  organic  substances  has  occn- 
pied  the  attention  of  chymists,  a  number  of  bodies  have  been  discov- 
ered which  are  very  interesting  in  a  scientific  point  of  view  ;  but  of 
these  the  arts  have  only  for  their  share  gun  cotton,  of  which  the  ul- 
timate fate  is  still  very  uncertain.  While  the  question  with  regard  to 
this  cotton  is  being  determined,  I  announce  to  the  Academy  that  an- 
other substance,  possessing  fulminating  properties  in  the  highest  de- 
gree, is  furnished  by  the  re-action  of  nitric  acid  upon  mannile, — the 
nitric  mannite  of  which  Messrs.  Flores  Domonte  and  Menard  hare 
already  given  the  composition. 
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The  fulaiinatiug  maiinite  has  the  property  of  exploding  under  the 
blow  of  a  hammer,  with  the  same  violence  as  the  fulminate  of  mer* 
cury  ;  and  produces,  in  its  decomposition,  the  heat  necessary  ior  ex- 
ploding gunpowder.  As  soou  as  I  was  acquainted  with  this  property, 
I  proceeded  to  its  application,  and  myself  prepared  some  capsules  in 
which  I  placed  a  small  portion  of  the  nitric  mannite,  crystallized  in 
alcohol.  With  these  I  primed  a  fowling  piece,  and  discharged  it^  in 
the  same  manner  as  if  ordinary  percussion  caps  had  been  used.  It 
is  hoped  that  more  extended  experiments  will  be  made  in  order  to  de- 
termine the  most  convenient  mode  of  substituting  this  material  for 
fulminating  mercury  ;  but,  from  the  present,  I  thinlc  certain  proposi- 
tions regarding  it  may  be  considered  as  established  : 

1.  That  the  fulminating  mannite  will  be  always  cheaper  than  fuU 
minating  mercury. 

2.  That  it  is  more  easily  prepared,  and  that  in  its  manufacture  the 
workmen  are  not  exposed  to  the  serious  dangers  to  which  those  are 
liable  who  prepare  the  ordinary  fulminating  powders. 

It  should  be  cheaper  than  fulminating  mercury,  because  the  price 
of  manna  is  moderate  ; — because  the  preparation  of  mannite  furnish- 
es as  residuum  the  uucrystallizable  material,  mixed  with  a  little 
mannite,  which  may  be  still  employed  in  medicine  and  for  veterinary 
purposes  as  a  purgative  ; — and  because,  according  to  the  analysis  of 
Messrs.  F.  Domonte  and  Menard,  mannite  by  its  conversion  into  ni- 
tric mannite,  has  its  weight  very  considerably  increased  (from  100  to 
225.) 

In  its  preparation  and  manipulation  it  is  less  dangerous : — indeed 
the  preparation  is  only  accompanied  by  the  disengagement  of  some 
vapor  of  nitric  acid.  The  fulminating  mannite  explodes  only  by  a 
violent  blow,  between  two  hard  bodies  ;  heat  gradually  applied  will 
cause  it  to  melt,  and  afterwards  decompose  it,  but  without  explosion. 
It  may,  indeed,  be  placed  upon  a  piece  of  paper,  and  touched  with  a 
burning  coal,  when  it  will  melt  without  detonating.  Or  the  paper 
upon  which  it  is  placed  may  be  burned  and  the  substance  thus  decom- 
posed without  exploding. 

The  fulminating  mannite  is  decomposed  beneath  the  stroke  of  a 
hammer  whhout  leaving  a  residuum,  and,  as  it  appears,  without  pro- 
ducing nitrous  vapors.  It  seems  to  be  completely  resolved  into  car- 
honic  acid,  water,  and  azote.  And,  finally,  it  may  be  kept,  for  an  in- 
definite length  of  time,  without  decomposition. 

Comptes  Reodus^  July^  1847. 


Observations  upon  Silica.    By  M.  Doveri,  of  Florence. 

Traii»Iat6d  for  the  Joornal  of  the  Fraoklin  Institnte. 

It  appears,  from  the  observations  contained  in  the  memoir  submit- 
ted by  this  author : 

1.  That  the  alkaline  silicates,  decomposed  by  acids,  and  particularly 
by  hydrochloric  acid,  deposit  the  greatest  part  of  the  silica  which  they 
contain  when  the  acid  is  added  drop  by  drop,  in  excess;  while  if 
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the  same  quantity  of  acid  be  added  at  once,  not  the  smallest  quantity 
of  silica  is  precipitated. 

2.  That  the  silica,  having  been  once  precipitated,  is  not  re-dissolva- 
ble in  the  acids,  whatever  may  have  been  its  origin,  whether  precipi- 
tated from  an  alkaline  silicate  by  an  acid,  or  from  fluoride  of  silicium 
by  means  of  water. 

3.  That  the  weaker  acids,  such  as  carbonic,  sulphurous,  boracic 
and  the  vegefable  acids,  decompose  the  alkaline  silicates  at  ordinary 
temperatures,  and  precipitate  the  silica  eiiherin  white  powder  or  gela- 
tinous flakes. 

4.  That  the  silica  in  a  state  of  minute  division,  either  anhydrous  or 
hydrated,  is  capable  of  decomposing  the  alkaline  carbonates  in  solution 
in  water,  at  the  boiling  point,  dissolving  in  the  fluid. 

5.  That  the  silica  precipitated  at  the  ordinary  temperature,  from  a 
solution  of  an  alkaline  silicate  or  the  fluoride  of  silicium,  is  a  hydrate 
of  definite  proportions,  of  which  the  composition  may  be  expressed 
by  the  formula  HO,  Si  0^;  that  this  hydrate,  at  the  temperature  of  100°, 
loses  one  equivalent  of  water,  and  is  changed  into  another,  composed 
HO,  2Si  0«. 

6.  That  when  a  solution  of  an  alkaline  silicate  is  treated  by  a  me- 
tallic solution,  there  results  a  precipitate  consisting  of  a  mixture  of  hy- 
drated silica  and  metallic  silicate : — that  the  metallic  silicate  is  entirely 
dissolved  by  the  mineral  acids,  while  the  free  silica  remains  undissolv- 
ed. 

7.  That  a  limpid  solution,  highly  charged  with  silica  in  hydrochloric 
acid,  may  be  obtained  by  dissolving  in  that  acid  the  silicate  of  copper, 
and  precipitating  the  copper  by  sulphuretted  hydrogen. 

8.  That  the  solution  of  silica  in  hydrochloric  acid,  evaporated  slow- 
ly under  an  air  pump,  yields  hydrated  silica  (HO,  Si  0*)  perfectly 
crystallized  in  very  slender  and  transparent  acicular  crystals,  grouped 
together  in  stars  or  tufts.  Ibid. 


Experiments  upon  the  Crystallization  of  Carbon,  By  M.  Cagniard 

Latour. 
Tfantlated  for  tbe  Journal  of  the  Fraoklin  losiitiUe. 

More  than  teti  years  ago,  I  presented  some  diamonds  to  several 
members  of  the  Academy  of  Sciences,  informing  them  at  the  time  that 
these  diamonds  had  been  produced  by  means  of  a  process  invented 
by  me,  because  1  then  believed  it.  As  I  now  acknowledge  that  I  was 
mistaken,  I  consider  it  a  duty  to  declare  it  to  the  Academy. 

The  only  somewhat  remarkable  substances  that  I  obtained  in  my 
own  experiments  upon  the  crystallization  of  carbon,  were  microscopi- 
cal laminaB  or  scales,  of  a  circular  form,  very  thin,  transparent,  and 
colorless,  the  largest  of  which  were  hardly  the  twenty-fifth  part  of  a 
millimetre  in  diameter. 

Their  production  being  difficult,  I  have  not  yet  been  able  to  obtain 
a  quantity  sufficient  to  enable  me  to  determine  their  composition ;  but 
it  nevertheless  seems  allowable  to  consider  them  as  having  some  ana- 
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logy  with  the  diamond,  inasmuch  as  in  the  divers  experiments  which, 
with  the  aid  of  the  microscope,  I  have  made  upon  these  laminae,  and  of 
which  the  number  was  about  160,  the  general  results  were  as  follows: 
I.  The  hydrate  of  potassa  in  fusion  has  no  action  upou  them  at  a  tem- 
perature in  which  this  alkali  acts  briskly  upon  silica.  2.  They  are 
sufficiently  hard  to  scratch  glass.  3.  They  entirely  disappear  when 
brought  to  a  red  heat  in  the  open  air. 

These  scales  were  produced  in  the  two  experiments  of  which  1  have 
given  the  details  in  a  memoir  which  1  have  this  day  had  the  honor  to 
submit  to  the  Academy.  Ibid. 


The  Difference  which  Exists  between    Gilding   by  Mercury  and 
Electro-Gilding.     By  M.  Barral. 

The  author  of  this  paper  says  that  he  has  been  frequently  called 
upon  to  solve  the  following  question,  viz. : — "  By  what  means  had  a 
certain  article  of  copper  or  silver  been  gilded  ?*'  This  could  not  pos- 
sibly be  ascertained  with  certainty  by  mere  inspection,  even  by  the 
most  experienced  eye.  M.  Barral  has,  however,  discovered  a  certain 
means  of  ascertaining  the  fact  by  chemical  reaction.  He  has  found 
that  by  attacking  the  articles  to  be  tested  with  dilute  nitric  acid,  either 
warm  or  cold,  pellicles  of  gold  are  obtained,  of  the  exact  form  of  the 
article;  provided  the  acid  be  not  allowed  to  act  too  energetically. 
These  pellicles  are  of  a  yellow  gold  color  on  both  sides,  when  obtained 
from  articles  gilt  by  simple  immersion  in  an  alkaline  solution  of  gold, 
or  by  means  of  the  galvanic  current  decomposing  certain  solutions. 
On  the  contrary,  the  pellicles  produced  on  the  surfaces  of  articles  gilt 
by  mercury  are  of  a  reddish-brown  color  on  the  side  next  the  surface 
of  the  articles  gilt. 

In  order  to  explain  this  difference  in  the  appearance  of  the  pellicles 
of  gold,  M.  Barral  first  had  certain  articles  gilt  by  the  mercury  pro- 
cess with  certain  quantities  of  gold.  The  articles  thus  gih,  on  being 
acted  upon  by  dilute  nitric  acid,  furnished  pellicles  of  gold  of  a  deep 
brown  color  on  their  inner  faces,  and  heavier  than  the  gold  originally 
employed  in  the  gilding  process.  The  pellicles  not  dissolved  by  the 
acid  were  therefore  not  pure  gold. — They  were  proved  by  direct  ana- 
lysis to  contain  about  three  per  cent,  of  copper  or  silver,  according  to 
which  of  these  two  substances  the  gilt  article  was  formed. 

M.  Barral  therefore  considers  it  evident  that  when  the  amalgam  of 
gold  is  applied  to  the  surface  of  an  article,  a  double  amalgam  of  gold 
and  copper  or  silver  is  formed.  If  the  article  be  then  submiited  to 
heat,  the  mercury  will  be  volatilized,  and  an  alloy  will  be  formed, 
thereby  uniting  the  precious  metal  and  the  metal  of  which  the  article 
is  formed.  If  the  article  gilt  be  then  acted  upon  by  nitric  acid,  the 
metal  of  which  it  is  formed  will  be  completely  dissolved,  and  the  acid 
will  act  upon  the  alloy,  and  carry  off  the  copper  or  silver  near  the  in- 
ner surface,  where  the  gold  is  in  small  quantity.  But,  as  the  propor- 
tion of  gold  increases  near  the  outer  surface,  it  will  preserve  the  other 
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metal  from  dissolution,  as  is  well  known  to  be  the  case  with  all  alloys 
in  which  gold  predominates. 

It  will  therefore  be  understood,  that  the  pellicles  detached  from  arti- 
cles gilt  with  mercury  paust  be  covered  on  their  inner  surface^  after 
being  acted  on  by  the  nitric  acid,  with  a  very  thin  layer  of  gold,  which 
gives  it  a  brown  color ;  this  will  also  explain  the  reason  why  nitric 
acid  leaves  the  gold  in  an  impure  state  after  the  destruction  of  the  base 
metal  of  the  articles. 

When  an  article  to  be  tested  has  been  gilt  by  electro-chemical  means, 
it  will  be  found  that  the  pellicle  of  gold  covers  the  copper  or  silver, 
without  amalgamating  therewith ;  and  therefore  the  nitric  acid  will  not 
act  upon  the  layer  of  gold. 

The  foregoing  explanation  proves  the  new  methods  of  gilding  to  be 
less  solid  than  the  old  ones ;  for  it  is  evident  that  a  layer  merely  laid 
on  like  a  coat  of  paint,  cannot  adhere  so  tenaciously  as  when  the 
metals  are  to  a  certain  extent  incorporated.  Experience  has  proved, 
however,  that  the  processes  of  electro-gilding  and  gilding  hy  simple 
immersion  possess  certain  advantages  over  the  old  methods.  The  peli- 
cle  obtained  from  the  gilding  by  mercury,  when  held  up  to  the  light, 
presents  an  appearance  of  being  perforated  with  numerous  fine  holes,- 
this  effect  is  produced  by  the  passage  of  the  mercury  through  the  gild- 
ing when  driven  off  by  evaporation.  Layers  of  gold  deposited  by  a 
battery  or  by  immersion  are,  however,  perfect  coatings ;  and,  conse- 
quently, for  domestic  purposes — especially  for  vessels  intended  to  come 
in  contact  with  acids— copper  articles,  gilt  by  the  mercury  process, 
possess  disadvantages  which  are  obviated  by  the  new  processes.— 
Comptes  Rendus,  Lon.  Jour,  of  Arts  &  Sci. 


On  the  Steam  Jet.     By  Mr.  Faraday. 

In  Mr.  Faraday's  former  discourse  on  Mr.  Barry's  method  of 
warming  and  ventilating  the  new  House  of  Lords,  he  mentioned  that 
a  part  of  the  means  employed  for  securing  a  current  of  airsuflicienlly 
abundant  to  insure  the  required  object  was  the  use  of  a  jet  of  high- 
pressure  steam  in  the  ventilating  shaft  of  that  building.  Tiie  present 
evening  Mr.  Faraday  devoted  to  a  consideration  of  the  physical  con- 
ditions of  such  a  steam-jet,  and  to  the  relatioiisof  the  vapor  discharged 
from  it  to  the  surrounding  air.  More  than  forty  years  ago.  Dr.  Young 
(Nat.  Phil.,  vol.  ii.,  p.  534)  had  shown  that,  wherever  any  elastic  fluid 
was  forced  from  a  jet  with  but  small  velocity,  the  steam  proceeded  for 
some  inches  without  observable  dilatation,  and  then  diverged  into  a 
cone ;  but  that  when  the  pressure  on  this  vapor  was  increased,  the  apex 
of  the  cone  approached  the  orifice  of  the  jet;  but  whatever  might  be 
the  amount  of  this  pressure,  the  form  of  the  cone  continued  the  same. 
Mr.  Faraday  proceeded  to  notice  tlie  lines  of  motion  of  the  particles 
constituting  this  cone  of  vapor.  The  rings  of  smoke  produced  by  the 
combustion  of  bubbles  of  phosphuretted  hydrogen  on  the  surface  of 
water  were  exhibited.  The  revolution  of  each  of  these  hollow  rings 
on  the  axis  of  the  cylinder  which  forms  it   was  pointed  out,  as  was 
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tlieir  gradual  expansion  when  rising  int#lhe  air:  and  it  was  shown 
that  each  of  these  enlarging  rings  might  be  viewed  as  a  magnified  ele- 
n>ent  of  the  cone  of  steam  issuing  from  the  jet.  In  the'same  class  of 
effects  Mr.  Faraday  placed  the  rotating  clouds  of  smoke  which  are 
seen  issuing  from  the  chimneys  of  steamboats,  &c.  Ttie  force  with 
which  the  particles  of  the  air  surrounding  the  cone  of  steam  produced 
by  a  powerful  jet  were  drawn  towards  it,  were  shown  by  various 
striking  experiments.  Hollow  balls  of  one  and  two  inches  diameter 
were  seen  drawn  into  the  cone,  and  sustained  floating  in  the  line  of 
its  axis,  even  when,  by  an  arrangement  of  the  apparatus,  this  axis 
was  brought  35°  out  of  the  perpendicular.  An  upright  glass  tube, 
eighteen  inches  long  a^^id  *one  inch  diameter,  having  one  extremity 
plunged  into  water  and  the  other  end  drawn  into  a  capillary  jet,  was 
visibly  exhausted  of  its  contained  air  (the  water  being  drawn  up  from 
(he  lower  end  of  the  tube)  when  the  capillary  jet  was  placed  within 
the  in-draught  of  air  occasioned  by  the  cone  of  steam.  In  closing  this 
part  of  his  subject,  Mr.  Faraday  explained  the  use  which  had  been 
made  of  a  cylindrical,  or  conical,  jacket,  to  include  this  steam-cone, 
and  thus  to  increase  the  draught-power  of  the  jet.  In  the  arrange- 
ment adopted  by  Mr.  Barry  for  ventilating  the  House  of  Lords,  this 
jacket  is  the  ventilating-shaft  itself;  so  that  there  can  be  no  room  for 
the  entrance  of  air  to  form  a  downward  current  in  the  shaft.  This 
mode  of  moving  air  has  been  adopted  in  lead-works  and  other  manu- 
factories, for  the  purpose  of  washing  and  condensing  the  smoke  where 
noxious  fumes  are  generated  in  the  processes.  Noticing  the  coolness 
of  the  high-pressure  steam,  even  near  the  orifice  of  the  jet,  as  being 
due  to  the  quantity  of  cold  air  rushing  towards  it  and  diminishing  its 
temperature,  Mr.  Faraday  connected  with  this  and  the  other  pheno- 
mena the  experiment  of  M.  Clement  Dfesormes — who  showed  that 
when  steam,  under  high-pressure,  is  allowed  to  escape  from  an  orifice 
pierced  in  a  plate,  and  a  flat  disc  is  brought  close  to  this  plate,  the  plate 
and  disc  are  mide  to  adhere  together.  In  this  case,  the  elastic  force 
of  the  steam  issuing  from  the  jet,  and  which  tends  to  separate  the 
plate  and  disc,  diminishes  rapidly  in  its  course  from  the  centre  to  the 
edges  of  the  disc;  at  the  same  time,  the  radial  currents,  by  their  in- 
draught,  as  before  illustrated,  bring  the  two  plates  together  with  a 
power  which  is  so.much  greater  than  the  former  that  the  surfaces  ad- 
here. Mr.  Faraday  finished  by  noticing  the  danger  of  conical  safety- 
valves  in  high-pressure  boilers,  when  the  lateral  expansion  of  the 
conical  surface  is  large  in  proportion  to  the  sectional  area  of  the  steam 
passage.— Procecrf.  Royal  Inst. 

London  Athensuin. 


An  account  of  the  Iron  Barque  Josephine^  of  Liverpool,    By  Capt. 
Masters,  who  commanded  her  in  the  voyages  she  has  made. 

The  subiect  of  iron  vessels  is  one  of  great  importance,  and  the  use 
of  that  material  in  naval  architecture  has  been  steadily  progressing 
since  it  was  introduced  for  sea-going  vessels  by  Mr.  Manby,  in  the 
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steamer  named  after  him,  \ltf^%2\y  and  which  was  the  only  vessel  that 
ever  conveyed  a  cargo  direct  between  London  and  Paris,  without 
transhipment.  Sanguine  hopes  had  been  entertained  of  introducing 
iron  for  vessels  of  war  ;  but  it  appears  from  the  partial  accounts  that 
have  been  made  public  of  the  results  of  the  experiments  at  Woolwich 
and  elsewliere,  that  the  effects  of  cannon-shot  upon  iron  vessels  are 
more  destructive  than  upon  timber.  The  paper  read  was  a  plain  and 
somewhat  dry  specification  of  the  construction  of  the  vessel,  which 
will,  however,  when  printed  in  extenso  in  the  minutes  of  proceedings, 
be  extremely  useful.  The  main  dimensions  of  the  barque  Josephine 
are — Length,  over  all,  99  ft.  3  in. ;  extreme  breadth,  24  ft.  6  in. ;  depth 
of  hold,  9  ft.  9  in. ;  register  tonnage,  1 68  t&ns ;  by  old  measurement, 
221  tons.  She  was  of  a  peculiar  build,  differing  from  almost  any  other 
merchant-ship,  being  intended  for  service  in  the  Mexican  trade,  and 
calculated  to  cross  the  bar  of  Tampico,  and  other  impediments-  Slie 
was  entirely  of  iron,  even  to  the  bulwarks ;  and  as  she  lay  low  in  the 
water,  drawing  9  ft.  aft,  and  8  ft.  8  in.  forward,  her  ports  were  hung 
on  hinges  forward,  so  that  they  should  act  as  valves,  and  allow  the 
water  to  escape  from  the  deck,  and  yet  shut  of  themselves  when  she 
heeled  over  deep  on  her  side.  Her  general  rate  of  sailing  was  from 
llj  to  12  knots  per  hour;  she  was  very  buoyant  and  very  dry,  rising 
well  to  the  sea.  There  was  great  capacity- for  stowing  the  cargo,  ow- 
ing to  the  absence  of  large  projecting  timbers.  She  was  somewhat 
damp  forward  and  aft,  but  was  very  dry  in  the  main  hold.  There 
was  not  found  to  be  any  difference  in  the  health  of  the  crew  from 
that  of  wooden  vessels ;  she  was  a  little  cooler  than  other  ships,  owing 
to  her  being  so  deep  in  the  water,  and  the  thin  material  did  not  retain 
the  heat  like  wood.  Iron  ships  have  generally  been  found  to  get  very 
foul :  the  Josephine  was,  however,  paid  with  various  compositions  as 
experiments.  That  which  succeeded  best  was — 1  barrel  of  varnish, 
21  cwts.  of  best  tallow,  40  lbs.  black  lead,  7  lbs.  brimstone,  and  70  lbs. 
arsenic.  This  being  applied  hot,  the  iron  having  been  previously 
warmed  and  paid  with  boiled  linseed  oil,  appeared  to  have  prevented 
foulness,  as  after  her  voyages  there  was  little  tveed  or  grass,  and 
scarcely  any  barnacles;  but  very  slight  oxidation  took  place,  and  that 
only  where  the  composition  had  been  rubbed  off.  They  were  as 
much  annoyed  by  rats  as  in  a  timber  ship,  nor  could  they  be  destroy- 
ed by  any  of  the  means  adopted.  The  principal  feature  of  the  paper 
was  that  which  treated  of  the  local  attraction  of  the  compass,  which 
can  scarcely  be  given  in  an  abridged  form.  It  appeared  that  as  long  as 
the  ship  was  on  an  even  keel,  and  perfectly  upright,  the  compass  acted 
correctly,  but  in  proportion  to  the  listing  over  so  was  the  derangement 
of  the  magnet,  the  local  attraction  being  changed  by  the  side  frames 
and  deck-beams  falling  into  new  positions.  This  caused  great  varia- 
tion in  the  ship's  course,  and  it  led  to  conjecture  whether  this  may  not 
have  been  the  cause  of  the  loss  of  the  Great  Britain — as  if  her  com- 
passes were  acted  upon  as  much  as  those  of  the  yo^^ppAtne,  a  deviation 
of  6J  miles  from  her  course  might  easily  have  occurred.  Capt.  Mas- 
ters suggested  the  hanging  the  binnacles  complete  in  gimbles  like  the 
compass,  in  order  to  their  always  remaining  vertical,  and  also  in  ad« 
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j  usting  the  compasses,  that  they  should  be  tried  in  every  position,  a  table 
of  variation  being  made  out  for  every  degree  of  listing  over.  The 
paper  was  illustrated  by  drawings  of  the  vessel  and  of  her  rigging 
which  possessed  peculiarities,  and  also  by  several  tables  for  the  cor- 
rection of  the  compasses. — Proceed.  Inst.  Civ.  Eng.  Mio.  Jour. 


Ofi  the  Law  which  Governs  the  Discharge  of  Elastic  Fluids  under 
Pressure^  through  short  Tubes  and  Orifices.  By  W.  Fhondb,  M. 
Inst.  C.  E.  . 

The  subject  of  the  paper  admitted  of  a  much  longer  communication 
than  could  be  read  at  one  meeting,  and  the  train  of  reasoning  was 
such  as  could  scarcely  be  perfectly  entered  into  on  merely  hearing  it 
read ;  nor  is  it  possible,  within  our  limits,  to  give  a  complete  analysis 
of  a  paper,  which,  for  accuracy  of  perception,  closeness  of  reasoning, 
and  terseness  of  diction,  has  rarely  been  equalled  in  any  scientific  so- 
ciety. A  succinct  review  of  it  must  suflSce.  The  law  proposed  was 
a  modification  of  that  whith  has  been  usually  assumed — viz  :  a  sim* 
pie  application  of  that  which  holds  good  with  respect  to  non-elastic 
fluids  ;  this  law  is,  generally,  that  the  velocity  of  issue  is  directly  as 
the  square  root  of  the  pressure,  and  inversely  as  the  square  root  of  tho 
density  :  but  this  law  neglects  wholly  the  reaction  that  must  arise  from 
the  expansion  necessarily  taking  place  in  the  course  of  issue.  The  na- 
ture of  the  action  was  illustrated  by  the  following  example: — If  a 
balance  be  supposed,  with  an  equal  weight  in  each  scale,  one  of  the 
weights  being  a  spiral  spring,  like  that  of  a  spring  balance  compressed 
lengthwise  with  its  axis  vertical,  and  held  in  a  state  of  compression 
by  a  cord.  Now  kt  the  cord  be  suddenly  reversed,  so  that  the' spring 
is  enabled  to  exteiR  itself  vertically  ;  the  scale  in  which  it  stands  will 
obviously  be  depressed,  the  spring  reacting  on  it  as  it  expands  upwards, 
and  continuing  to  press  till  wholly  relaxed  ;  or  if  the  scale  in  which  it 
stands  were  ascending  by  a  preponderance  given  to  the  other  scale, 
the  rate  of  its  ascent  would  be  in  the  same  way  retarded.  The  amount 
of  the  retardation  would  depend  on  the  strength  and  the  weight  of  the 
spring,  and  pn  the  length  to  which  it  would  extend  itself  when  releas- 
ed. Now  in  the  discbarge  of  an  elastic  fluid,  there  is  an  action  strict- 
ly analogous,  operating  continuously,  however,  instead  oiper  sallunij 
the  strength  and  weight  of  the  spring  being  represented  by  the  elasti- 
city and  density  of  the  fluid,  and  the  length  to  which  it  would  extend 
itself  by  the  degree  of  expansion,  in  the  course  of  issue.  The  reduc- 
tion in  quantity  of  discharge,  due  to  the  action,  was  to  be  measured 
by  the  velocity  imparted  by  expansion,  to  each  particle  of  the  elastic 
fluid  in  course  of  issue,  the  velocity  of  each  particle  after  expansion, 
would  be  its  velocity  before  expansion,  multiplied  into  the  rate  of  ex* 
pansion,  and  the  primary  force  must  be  subdivided  in  generating  each 
additional  unit  of  velocity,  so  that  the  portion  applicable  to  the  genera- 
tion of  velocity  before  expansion,  would  be  the  whole  force  divided 
by  the  rate  of  expansion  ;  thus,  the  velocity  before  expansion  would 
be  divided  by  the  square  root  of  that  rate.  For  instance,  an  elastic 
fluid  expanding  four  times  in  course  of  issue;  would  be  discharged 
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with  only  half  the  velocity  of  a  non-elastic  fluid,  under  the  same  cir- 
cumstances of  pressure  and  density.  This  modification  was  shown  to 
fulfil  tlie  general  dynamical  law  <^  that  a  given  force,  acting  for  a  given 
time,  will  produce  a  given  momentum,  whatever  be  the  weight  of 
the  mass  acted  upon."  This  seemed  to  be  the  essence  of  the  law  for 
non-elastic  fluids,  but  it  was  disregarded  by  the  unmodified  applica- 
tion of  that  law  to  elastic  fluids,  in  which  there  would  be  a  great  ac- 
cession of  velocity  of  particles  issuing  under  a  given  pressure,  with- 
out any  reduction  of  quantity  discharged  in  a  given  time ;  if,  however, 
the  qxianiity  be  reduced  as  proposed,  in  the  ratio  of  the  square  foot  of 
the  density,  and  the  velocity  be  accelerated  in  the  same  ratio — the 
final  momentum  would  be  the  true  equivalent  of  the  pressure.  This, 
in  its  practical  application,  explained  what  was  inexplicable  by  the 
ordinary  theory ;  the  difBcuhy  experienced  from  the  back  pressure  of 
the  waste  steam  in  locomotive  engines,  and  a  diagram  was  given, 
showing,  that  at  60  miles  per  hour,  this  would  be  at  the  least  equiva- 
lent to  8  lbs.  per  inch  throughout  the  stroke,  thus  showing  a  loss  of 
nearly  50  H.  P.  As  applied  to  the  case  of^ir,  discharged  into  an  ex- 
hausted receiver,  the  result  was  highly  curious.  The  rate  of  discbarge, 
instead  of  increasing  throughout  as  the  degree  of  vacuum  was  in- 
creased, would  be  maximum  at  15  in.  of  vacuum,  although  nearly 
uniform  for  many  inches  above  and  below  that  point;  it  would,  how- 
ever, progressively  decrease  above  that  point,  because  the  expansion 
would  increase  in  a  higher  ratio  than  the  pressure,  and  ultimately,  at 
the  point  of  perfect  vacuum,  it  would  be  at  a  minimum  (indeed  sta- 
tionary, were  air  perfectly  elastic),  because  at  that  point  the  expansion 
would  be  infinite,  but  the  pressure  only  finite — viz:  30  in.  of  mercury. 
Experiments  made,  by  permission  of  Mr.  Brunei,  with  the  South 
Devon  Railway  atmospheric  apparatus,  confirme(||the  theory.  The 
line  traced  by  an  indicator  apparatus  was  shown  to  accord  very  close- 
ly with  one  traced  by  this  theory,  whilst  it  was  widely  at  variance 
with  the  result  of  the  ordinary  theory.  Ibid. 

Valuable  Alloys. 
The  Paris  Scientific  Review  has  published  for  the  benefit  of  the  in- 
dustrial workers  in  metals,  the  best  receipts  for  composing  all  the 
various  factitious  metals  used  in  the  arts. — The  following  are  a  few:— 
Statuary  bronze— Darcet  has  discovered  that  this  iscomposed  of  copper, 
91'4;  zinc,  5-5  ;  lead  1'7  ;  tin,  1-4.  Pinchbeck— copper,  5;  zinc,  1. 
Bronze  for  cannon  of  large  calibre— copper,  90;  tin,  10.  Bronze  for 
cannon  of  small  calibre — copper,  93  ;  tin,  7.  Bronze  for  medals— cop- 
per, 100 ;  tin,  8.  Alloy  for  cymbals — copper,  80 ;  tin,  20.  Metal  for 
the  mirrors  of  reflecting  telescopes — copper,  100;  tin,  50.  White  ar- 
gentan — copper,  9)  nickel,  3;  zinc,  3i — this  beautiful  composition  is 
an  imitation  of  silver  to  the  degree  or  750-1000.  Chinese  silver— 
Mons.  Meurer  discovered  the  following  proportions — ^silver,  2-5  ;  cop- 
per, 65-24  ;  zinc,  19-52 ;  nickel,  13 ;  cobalt  of  iron,  0-12.  Tutenague 
— copper,  8  ;  nickel,  3 ;  zinc,  5.  Printing  characters— lead,  4  ;  anti- 
mony, 1.  For  small  types  and  for  stereotype  plates — ^lead,  9;  anti- 
mony, 2;  bismuth,  2.  Ibid. 
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Remarks  on  the  Report  of  Mr.  James  Walker  and  Capt.  Simmons, 
on  the  late  failure  of  the  Chester  Bridge. 

We  have  before  us  the  report  of  the  officerSySent  down  by  the  Com- 
missioners, to  examine  the  Dee  iron  bridge,  the  breaking  of  which 
caused  the  fatal  accident  on  the  24th  of  May.  Upon  the  whole,  the 
document  is  a  pretty  fair  one,  but  more  valuable  for  the  facts  it  con- 
tains, than  for  the  opinions  it  offers.  The  conclusions  the  reporters 
came  to,  are — 

<<That  the  bridge  was  of  sufficient  strength,  if  the  cast  and  wrought 
iron  be  supposed  to  act  together,  each  taking  its  equal  portion  of  the 
strain. 

«That  there  is  great  difficulty  in  insuring  the  joint  action,  and  that, 
if  this  is  a  part  of  the  principle  of  the  bridge,  we  do  not  approve  it. 

<<That  neither  the  wrought  nor  cast  iron,  taken  separately,  was' 
sufficient  for  perfect  stability,  and  that,  to  have  insured  this,  the  cast 
iron  girders  alone,  should  have  been  of  sufficient  strength  to  carry  the 
whole  weight,  with  an  ample  allowance  for  the  various  circumstances, 
(some  of  them  peculiar  to  this  bridge,)  which  we  have  explained. 

«<That,  with  the  exceptions  of  the  bends  or  warps  in  the  top  flanges, 
the  castings  are  of  good  quality. 

"That  the  wrought  iron  is  of  good  quality. 

«  That  the  stone-work  of  the  piers  and  abutments  is  good,  and  in 
no  way  contributed  to  the  failure." 

Our  readers  will  remember  that  this  bridge  is  a  skew  bridge,  con« 
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structed  of  straight  cast  iron  girders,  and  consists  of  three  equal  spans 
of  98  feet  each.  The  girders  rested  on  four  stone  piers;  t^ro  land 
piers  at  the  extremities,  and  two  piers  in  the  bed  of  the  river.  The 
girder^  were  straight,  about  35  feet  long,  with  an  upper  and  a  lower 
horizontal  flange  or  foot,  the  lower  being  three  and  a  half  times  the 
length  of  the  other.  Artificial  shoulders  were  also  bolted  on  to  the 
upper  ends  of  each  girder,  to  give  a  greater  pressing  space  at  each 
joint ;  and  the  wrought  iron  tension  rods  were  fastened  to  the  top  of 
the  shoulders  of  the  girders  resting  on  each  stone  pier,  and  then  passed 
down  to  the  bottom  of  the  girder,  where  the  second  girder  joined  the 
first,  along  the  bottom  side  of  the  second,  and  again  obliquely  up  to 
the  top  of  the  shoulder  of  the  third  girder,  resting  on  the  pier.  The 
object  of  these  tension  rods,  which  were  bolted  to  the  joints  of  the 
middle  girder,  with  the  first  and  third,  was  to  give  strength  to  the 
bridge.  Upon  this  point  we  do  not  see  our  way  clear  to  offer  an 
opinion,  without  more  study  of  the  principle  than  we  can  aSbrd  time 
to  give  it.  We,  however,  may  be  permitted  to  call  attention  to  a  prac- 
tical proof  of  an  observation,  which  we  made  in  opposition  to  the 
opinion  of  the  jury,  about  the  time  of  the  inquest.  The  jury  seemed 
to  admit  that  the  bridge  was  strong  enough  for  a  train  to  go  gently 
over  it,  but  not  rapidly.  Upon  this  we  observed,  that  the  pressure  of 
a  train  in  rapid  motion  ought  to  be  less  than  that  of  one  moving  slowly. 
That,  it  seems,  has  been  proved  by  Captain  Simmons.  He  found  that 
"an  engine  and  train,  of  48  tons,  gave  a  deflection  of  2*40  inches,  while 
the  deflection  caused  by  the  same  train,  at  a  speed  of  15  or  20  miles 
an  hour,  was  only  If  inch." 

It  must,  however,  be  observed,  that  the  characters  of  these  deflect- 
ing causes  are  not  the  same.  The  deflection  from  the  train  in  motion 
approaches  nearer  and  nearer,  as  the  velocity  is  higher,  to  that  caused 
by  percussion,  the  deflection  at  rest  being  that  due  to  simple  pressure 
This  is  one  reason  why  we  should  always  have  no  immediate  con- 
tact, or  rigid  material,  between  the  rails  and  the  girders  of  iron  bridges. 
They  should  be  as  far  as  possible  asunder,  and  the  material  between 
them  be  of  the  nature  of  caoutchouc,  to  deaden  and  destroy  the  per- 
cussive eflect  of  the  train.  Though  we  are  not  friendly  to  iron  bridges, 
we  have  little  doubt  in  our  own  mind,  that  the  fall  of  this  bridge  was 
the  consequence  of  some  blow,  and  not  of  the  natural  action  of  the 
train.  But  the  statement  of  the  engine-driver,  that  he  was  fifty  feet 
from  the  end  of  the  bridge,  when  he  felt  it  giving  way,  and  that  he 
laid  on  the  full  steam,  and  then,  by  a  sort  of  leap  or  bound,  "succeed- 
ed in  clearing  the  bridge  with  his  engine,  and  dragging  the  tender  up 
after  him,"  borders  too  much  on  the  marvellous,  to  find  credence  with 
us.  We  have  no  faith  in  such  statements,  simply  because  they  are 
impossible.  An  engine,  if  it  were  loose,  could  not  be  made  to  bound — 
it  is  too  weighty — and,  in  connexion  with  the  train,  it  is  miraculously 
absurd.  No ;  the  engine  must  have  been  much  nearer  than  the  man 
states.  Probably  the  forepart  of  it  was  over,  or  nearly  over,  the  pier; 
and  then,  as  the  bridge  was  falling  in  the  middle,  it  formed  an  incline, 
up  which. the  engine,  by  its  momentum,  might  have  been  carried,  and 
pulled  the  tender  up  after  it. 
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The  reporters  came  to  the  conclusion,  that  the  <<  immediate  cause  of 
the  accident''  was,  '^by  the  tender  having  got  off  the  line,  and  broken 
the  girder  by  a  heavy  lateral  blow." 

In  the  opinion  of  its  being  a  lateral  blow  from  something,  we  con- 
cur, but  whether  it  was  from  the  tender,  or  any  other  part  of  the  train, 
does  not  appear  clear  to  us.  The  Report,  however,  is  very  well 
managed  to  agree  with  all  sides.  With  the  opinion  of  Mr.  Yarrow  it 
agrees,  that  the  girders  were  not,  alone,  strong  enough  to  support  the 
bridge;  with  the  opinion  of  Mr.  Stephenson  it  also  agrees,  that  the 
bridge  was  quite  strong  enough,  if  the  tension-rods  added  their  strength 
to  that  of  the  girders ;  and  with  Mr.  Stephenson,  and  some  others,  it 
also  agrees,  that  the  fall  was  caused,  not  by  a  fracture  from  the  pres- 
sure, but  from  a  side  blow*.  It  has,  therefore,  the  admirable  property 
of  fanning  the  vanity  of  all  parties,  siding  with  all,  and  opposing  none. 
It  is  perfectly  VValkerian,  and  will  go  either  way,  and  every  way. — 
But  the  little  if,  about  the  utility  of  the  tension-rods,  it  leaves  if  still; 
so  that,  {/future  inquiries  should  prove  them  useful,  tfie  reporters  will 
not  be  wrong, — and,  if  useless,  still  they  will  not  be  wrong.  It  really 
requires  great  address  to  draw  up  a  Report  of  this  kind,  which,  like  a 
weather  vane,  will  accommodate  itself  to  any  and  every  wind  that 
blows.  No  man  in  the  profession,  that  we  have  ever  heard  of,  except 
Mr.  Walker,  could  do  it.  We,  therefore,  congratulate  Captain  Sim- 
mons on  having  so  wonderful  a  master,  by  whom  to  learn  to  model 
his  Reports,  and  to  be  able  to  say  everything,  agr^e  with  everybody, 
and  settle  nothing. '  Lond.  Railway  Mag. 


Improved  Locomotive  Engine. 

For  some  time  past,  considerable  attention  has  been  excited  among 
parties  connected  with  locomotive  transit,  by  the  performance  of  an 
engine  built  upon  a  new  principle,  by  Mr.  Crampton,  civil  engineer, 
[sec  Athenaeum,  ante,  p.  391,]' — ^and  upon  which  very  extensive  ex- 
periments have  lately  been  made,  on  the  London  and  North- Western 
Railway.  The  engine  in  question,  which  has  been,  for  a  few  weeks, 
taking  the  express,  mail,  and  ordinary  trains  on  that  line,  and  per- 
forming its  work  in  such  a  manner  as  to  effect  a  saving  of  from  20  to 
50  minutes,  in  a  through  distance  of  50  or  80  miles,  was  tried  last 
week  without  a  train,  for  the  purpose  of  testing  its  rate  of  speed:  when 
it  was  found  that,  with  Capt.  Coddington,  Inspector-General  of  Rail- 
ways, Capt.  Simmonds,  Assistant-Inspector,  and  the  patentee,  Mr. 
Crampton,  on  the  engine,  it  attained  the  extraordinary  speed  of  75 
miles  per  hour,  on  a  level,  immediately  aAer  surmounting  a  rising 
gradient ;  and  that,  at  this  great  rate,  there  were  a  total  absence  of  all 
vibration,  and  a  steadiness  of  movement  perfectly  surprising.  These 
great  advantages  are  effected  in  Mr.  Crampton's  engine,  by  the  centre 
of  gravity  being  brought  down  to  its  lowest  possible  point;  the  boiler, 
in  fact,  being,  in  this  machine,  within  two  feet  nine  inches  of  the  rails, 
whilst,  in  engines  of  the  old  construction,  it  ran,  at  the  very  least,  five 

*  See,  alto.  Journal  Franklin  Institute,  page  143 — present  vol. 
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inches  (?)  above  their  level.  The  peculiarities  of  this  engine  consist  in 
the  driving-wheels  being  placed  at  the  foot-plate  end  of  the  boiler;  by 
which  means,  the  boiler  itself  can  be  brought  down  close  to  the  sup- 
porting axles  of  the  engine — and,  from  the  pecniiarity  of  form  before 
mentioned^any  size  of  driving-wheel  maybe  used,  without  interfering 
with  the  position  of  the  boiler,  so  that  longer  boiler^  can  be  used  if 
necessary.  Another  advantage,  secured  by  this  method  of  building 
engines,  is,  that  no  part  of  the  engine  overhangs  the  wheels;  inasmuch 
as  the  fire-box  is  extended  under  the  boiler  and  driving-axle — by 
which,  also,  the  distance  between  the  extreme  wheels  is  reduced  three 
feet.  The  engine  in*  question,  the  Namur,  has  only  13  feet  between 
them,  whilst,  in  ordinary  engines,  the  same  amount  of  power  would 
require  16  feet.  In  addition  to  these  advantages,  the  driver  has  the 
whole  of  his  machinery  in  view  at  one  time,  and,  in  no  case,  is  re- 
quired to  get  under  his  boiler  for  repairs.  So  satisfactory  have  these 
and  other  trials  been,  that  the  North- Western  Company  have  ordered 
of  the  patentee,  an  engine,  of  a  power  nearly  equalling  that  of  the 
monster  engine  on  the  Great  Western  Railway ;  which  it  is  thought, 
when  completed,  may,  perhaps,  by  its  performances,  tend  materially 
to  set  at  rest  the  long-pending  dispute,  as  to  the  superior  eligibility  of 
the  broad  or  narrow  gauge.  Athenxum. 


Warming  and  Ventilation  of  the  New  House  of  Peers. 

We  have  been  requested  to  give  an  account  of  the  system  adopted 
by  Mr.  Barry,  for  the  warming  and  ventilating  the  new  House  of 
Peers,  We  cannot  do  better  than  give  Professor  Faraday*s  account, 
read  at  the  Royal  Institution: — 

Mr.  Barry's  plan  of  warming  and  ventilating  the  three  rooms,  to 
which  he  has  applied  it,  (i,  e.,  the  royal  ante-chamber,  the  House  of 
Peers,  and  the  public  lobby,)  consists,  first,  in  causing  a  current  of  air, 
of  regulated  temperature,  to  pass  beneath  the  impervious  floor  of  these 
apartments,  and  afterwards  to  rise  to  a  chamber  at  the  top  of  the  build- 
ing, from  whence  it  is  diffused  in  great  abundance,  but  imperceptibly, 
throughout  the  three  apartments ;  and  secondly,  in  drawing  off  the 
vitiated  air,  and  discharging  it  \yith  great  rapidity  into  the  atmosphere. 
To  accomplish  these  objects,  Mr.  Barry  has  achieved  expedients  for, 
1.  Warming  the  building  through  an  impervious  floor,  as  in  the  case 
of  a  Roman  bath.  2.  Effecting  a  system  of  currents.  3.  Providing 
means  of  causing  ten  thousand  cubic  feet  of  air  per  minute  to  proceed 
in  a  prescribed  course,  and  with  regulated  velocity. 

The  warming  is  effected  by  a  steam-cockle,  supplied  from  one  of 
Lord  Dundonald's  boilers ;  it  is  traversed  by  a  quantity  of  air-tubes, 
firmly  fastened  into  it.  The  air  which  passes  through  the  tubes,  is 
the  source  of  warmth.  This  apparatus,  with  its  furnace,  is  placed  be- 
neath the  public  lobby;  and  the  current  of  warm  air  passes  beneath 
its  impervious  floor,  then  beneath  that  of  the  House  of  Peers,  and 
lastly,  beneath  the  floor  of  the  royal  ante-chamber  beyond.  With 
warmth,  the  air  acquires  a  certain  degree  of  motive  power  in  the  rising 
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parts  of  the  passages,  which  carries  it  onwards,  till  it  reaches  the  re- 
servoir chambers  at  the  summit  of  the  building;  from  thence,  it  is 
made  to  pass  down  into  the  apartments  by  their  walls,  and  so  distri- 
buted, without  draught, to  be  breathed  by  the  inmates  of  those  rooms. 
This  gradual  diffusion  of  the  air  is  accomplished  by  a  system  of  cur- 
rents. It  is  caused  by  subjecting  the  air  to  inequalities  of  temperature. 
Descending  by  the  walls  of  the  building,  it  is  cooled  by  windows,  &c.,. 
and  thus  its  velocity  downwards  is  increased.  Arriving  at  the  level, 
at  whicC  it  is  at  once  heated,  and  deteriorated  by  respiration,  combus- 
tion, &c.,  the  air  again  rises  in  the  centre  of  the''  room,  and  passes 
through  the  ceiling,  into  a  foul-air  chamber,  which  is  in  connexioa 
with  a  chimney.  Through  this  chimney,  the  air  is  driven  by  the  third 
expedient  adopted  by  Mr.  Barry,  viz.,  draught  of  the  flue, — and  a  pe- 
culiar motive  power  furnished  by  Bell's  steam  jet,  a  source  of  force 
which  has  so  many  philosophical  considerations  connected  with  it,  that 
Mr.  Faraday  expressed  it  his  intention  of  making  it  the  subject  of  a 
future  day's  discourse.*  He  therefore  limited  himself,  at  present,  to  the 
simple  statement  that  steam,  produced  under  32lb.  pressure  on  the 
square  inch,  will  set  in  motion  217  times  its  bulk  of  air. 

In  the  course  of  his  communication,  Mr.  Faraday  described  the  ar- 
rangements made  by  Mr.  Barry,  to  clear  the  air,  and  to  regulate  its 
velocity,  so  as  to  prevent  the  possibility  of  draughts  coming  on  any 
inmates  of  the  apartments.  He  showed  how  the  steam-cockle,  em- 
ployed to  give  warmth  in  winter,  might,  by  filling  it  with  water  from 
the  Artesian  well,  become  a  source  of  coolness  in  summer.  These, 
and  many  other  important  arrangements,  were  illustrated  by  sections 
in  relief. 

The  advantages  expected  from  this  mode  of  ventilation,  are,  1.  The 
prevention  of  local  draughts.  2.  The  prevention  of  the  stains  and 
disfigurements  resulting  from  such  draughts.  3.  The  avoidance  of 
all  movement,  and  dispersion  of  dirt  and  dust  of  the  house,  by  currents 
occasioned  in  it,  which  currents,  if  existing,  would  tend  to  render  the 
air  impure.  4.  The  avoidance  of  all  sudden  change  of  temperature. 
Finally,  it  was  noticed  that  all  parts  of  the  house  were  fire-proof. — 
Mr.  Faraday  then  took  occasion  to  remark,  that  this  scheme  of  venti- 
lation was  under  a  disadvantage  in  the  present  case,  as  it  had  to  be 
adapted  to  buildings  which  were  not  planned  with  reference  to  it. 

Civ.  Eng.  &  Arch.  jQur. 


BIBLIOGRAPHICAL  NOTICE. 


J%e  Bankers^  Magazine. 

We  have  received  several  numbers  of  "The  Bankers'  Magazine, 
and  State  Financial  Register,"  published  at  Baltimore,  until  the  num- 
ber for  September,  which  bears  on  its  cover  the  imprint  "No.  17  Wall 
Street,  New  York."     The  editor  and  publisher  is  J.  Smith  Homans. 

This  magazine  is  specially  devoted  to  the  dissemination  of  informa- 
tion concerning  the  Statistics  of  Banking  and  State  Finances ;  the 
*  See  page  212  of  the  present  volume. 
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Principles  of  Banking  and  Currency ;  Decisions  in  the  Law  Courts 
of  America  and  England,  on  questions  connected  with  the  biisi* 
ness  of  bankers  and  banking;  matters  relating  to  Insurance,  Saviugs 
Banks,  &c. 

The  pages  of  this  monthly  periodical  contain  much  well  digested 
and  practical  information,  on  subjects  relating  to  finance,  and  money 
statistics  in  general.  It  should  be  in  the  hands  of  all  who  have  the 
direction  and  management  of  institutions  established  for  fiscal  purpo- 
ses, and  will  also  be  found  useful  to  individuals,  whose  business  is  of 
such  a  nature,  as  to  embrace  extensive  banking  or  financial  operations. 
We  know  of  no  publication,  of  this  kind,  better  adapted  to  convey 
useful  and  reliable  information,  concerning  the  subjects  to  which  it  is 
devoted,  and  recommend  it  to  the  notice  of  such  banks,  bankers,  finan- 
cial institutions,  and  persons  connected  with  business  of  this  kind,  as 
have  not  yet  availed  themselves  ot  the  knowledge  to  be  acquired  from 
its  perusal. 


FRANKLIN  INSTITUTE. 


Monthly  Meeting ^  Jiugust  19,  1847. 

The  usual  business  of  the  Society  was  transacted,  the  Correspond- 
ence read,  Donations  announced.  Reports  from  the  Treasurer  and  the 
various  Committees  received,  new  members  proposed  and  elected,  &c. 

The  next  order  of  business  being  Communications  on  Subjects  con- 
nected with  Science  and  the  Arts:— 

Mr.  S.  W.  Hobertsy  who  had  recently  returned  from  a  visit  to  the 
"Manmioth  Cave,"  in  Kentucky,  laid  before  the  meeting  a  map  of 
the  cave,  on  which  are  traced  the  intricate  windings,  and  intersections, 
of  the  numerous  passages  constituting  this  subterranean  wonder,  which 
now,  by  the  assistance  of  guides,  may  be  safely  explored  by  visiters, 
for  a  distance  of  nine  miles  from  its  entrance.  Its  dark  avenues  are 
crossed  by  several  considerable  streams,  across  which  visiters  are  fer- 
ried in  boats,  and  in  which  several  kinds  of  fishes  may  be  caught. — 
These  inhabitants  of  waters  upon  which  the  light  of  day  never  shines, 
are  of  a  dull  white  color,  and  are,  apparently,  entirely  destitute  of  the 
usual  organs  of  vision.  One  of  these  eyeless  fishes,  taken  from  a 
stream  in  the  cave,  about  four  miles  from  its  entrance,  was  presented 
to  the  Institute,  by  Mr.  Roberts.  He  gave  a  brief  and  general  descrip- 
tion of  the  cave,  accompanied  by  some  interesting  statements  of  his 
observations,  while  exploring  the  interior  of  this  vast  subterranean 
recess. 

We  hope  Mr,  R.  will  furnish,  for  the  Journal,  a  more  extended  and 
minute  account  of  his  visit  to  this  remarkable  cavern. 

Mr.  Picot  exhibited  a  cooking  apparatus,  called  the  «  Calefacteur 
Cuisine,"  made  by  Lemare,  of  Paris,  and  imported  for  Mr.  P.  It  is 
constructed  chiefly  of  tin,  and  consists  of  an  outer  cylinder,  about  10 
inches  high,  and  of  the  same  diameter,  within  which  is  an  elliptical 
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vessel,  whose  longer  and  shorter  diameters  are,  respectively,  9i  and 
6  J  inches, — the  space  between  this  and  the  outer  cylinder,  being  Icept 
filled  with  water  when  the  apparatus  is  in  use.  This  place  for  con- 
taining water  has  two  apertures,  one,  consisting  of  a  pipe  or  funnel, 
in  the  permanent  cover  which  unites  the  inner  and  outer  vessels, 
through  which  the  water  may  be  introduced ;  and  the  other,  a  small 
elbow-pipe,  bending  outwards  and  downwards,  for  conducting  off  the 
steam.  There  is  also  a  common  brass  stop  cock  inserted  in  the  side 
of  the  outer  vessel,  near  the  bottom,  from  which  hot  water  may  be 
drawn*  The  interior  elliptical  vessel  is  two  inches  higher  than  the 
cover  which  unites  it  to  the  outer  cylinder, — this  projecting  portion 
being  pierced  with  holes,  to  allow  the  escape  of  gas  from  the  fuel. — 
Through  the  double  bottom  of  the  interior  vessel,  there  is  a  circular 
opening,  1)  inches  in  diameter,  to  supply  a  draughtof  air  forthe  com- 
bustion; this  opening  may  be  partially  or  wholly  closed,  by  a  sliding 
valve  or  register.  A  movable  elliptical  plate,  of  pierced  sheet  iron, 
is  fitted  within  the  inner  vessel,  near  the  bottom,  on  which  Ihe  char- 
coal used  for  fuel  is  sustained.  In  the  empty  space  above  this,  the 
boilers,  single  and  double,  together  with  sauce  pans,  stew  pans,  coffee 
roaster,  and  various  other  accompanying  conveniences  for  cooking 
operations,  may  be  inserted  at  pleasure.  The  steam  pipe  communi- 
cates with  a  detached  lateral  vessel,  of  the  same  shape  and  size  as  the 
inner  elliptical  container,  in  which  vegetables,  or  other  articles  of  food, 
may  be  prepared  by  steam,  while  the  other  portion  of  the  apparatus  is 
employed  in  boiling  or  roasting. 

The  whole  apparatus  is  exceedingly  neat  and  compact,  and  appears 
to  be  well  calculated  for  the  saving  of  both  time  and  fuel.  Mr.  Picot 
said,  that,  with  one  pound  of  charcoal,  costing  less  than  two  cents,  a 
dinner  of  seven  different  dishes,  roast,  boiled,  and  stewed,  sufficient  iu 
quantity  for  seven  or  eight  persons,  may  be  cooked  in  the  usual  time, 
and  with  much  less  attention,  than  is  required  in  the  ordinary  methods 
in  common  practice.  The  space  between  the  inner  and  outer  vessels, 
being  always  kept  filled  w/th  water,  presents  a  constant  supply,  ready 
heated  for  use;  and,  in  case  of  a  delay  in  serving  up  the  dinner,  after 
the  cooking  is  completed,  all  the  viands  may  be  kept  hot,  for  an  hour 
or  more,  by  simply  closing  the  register,  to  prevent  the  admission  of 
cold  air  into  the  furnace,  after  the  extinction  of  the  fire;  the  cistern  of 
hot  water,  which  surrounds  the  inner  vessel,  imparting  sufficient  heat 
to  the  cooked  articles,  to  maintain  them  at  the  desired  temperature  for  . 
a  considerable  time.  The  escape  of  heat  is  also  prevented  by  an  ex- 
terior hood  or  covering,  so  constructed  as  to  envelope  the  whole  ap- 
paratus. 

This  very  convenient  and  economical  contrivance,  is  deserving  of 
attention  from  our  ingenious  workers  in  tin  and  sheet  iron. 

Mr,  G.  fV.  Smith  offered,  for  the  inspection  of  the  members,  a 
polished  transverse  section  of  a  bar  of  railroad  iron,(H  pattern,)  which 
had  been  immersed  iu  very  dilute  nitric  acid,  and  connected  with  a 
plate  of  pure  silver,  in  order  to  produce  galvanic  action ;  the  unequal 
degree  of  corrosion  thus  produced  upon  the  different  laminae  of  iron 
composing  the  bar,  displayed  the  directiou  of  these  laminsB,  and  their 
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arrangement  as  produced  by  the  action  of  the  rollers.  Mr.  S.  an- 
nounced his  intention  of  making  further  experiments  in  relation  to  this 
subject. 

A  specimen  of  Gutta  Fercha^  presented  for  the  Cabinet  of  the  In- 
stitute, by  Mr.  Lennig,  was  submitted  to  the  examination  of  the  mem- 
bers present. 

This  is  an  article  of  recent  introduction  into  commerce  and  the  arts, 
having  been  first  brought  into  notice  in  England,  towards  the  close  of 
the  year  1843.  It  is  used  by  the  Malays,  to  form  handles  for  knives 
and  other  implements,  being  preferred  by  them,  for  such  purposes,  to 
wood  or  horn.  It  is  procured  from  a  tree  which  grows  abundantly 
in  Malacca,  in  Borneo,  and  some  of  the  islands  of  the  Indian  Ocean. 
This  tree  yields  a  milky  juice,  which,  when  coagulated  in  masses, 
forms  the  substance  known  as  gutta  percha. 

The  color  of  this  article  is  a  dark  grayish  brown,  and  it  has  some- 
what the  appearance  of  horn,  being,  below  the  temperature  of  50°, 
nearly  a^hard  as  that  material,  exceedingly  tough,  and  only  flexible 
in  the  state  of  thin  slips.  By  an  increase  of  heat  it  becomes  more 
flexible,  and,  at  a  temperature  considerably  below  the  boiling  point 
of  water,  a  mass  of  it  becomes  so  soft  as  to  be  easily  cut  with  a  knife, 
and  may  be  divided  into  portions  of  any  size,  and  moulded  into  any 
desired  form.  If  a  hard  and  rigid  mass  of  it  be  dipped  into  boiling 
water,  until  it  becomes  heated  throughout,  it  is  rendered  as  plastic  as 
clay,  and,  on  again  cooling,  returns,  unchanged,  to  its  original  hard- 
ness and  rigidity.  When  in  a  soft  state,  it  may  be  separated  and 
joined  again,  so  perfectly  as  to  show  scarcely  any  appearance  of  the 
joint,  and  the  united  mass  is  as  firm  as  if  it  had  never  been  divided. 
Being  moulded  into  any  shape,  while  in  the  plastic  state,  it  will  retain 
the  same  form  upon  cooling;  and  it  is  an  important  fact,  that  these 
processes  of  softening,  moulding,  and  hardening,  may  be  repeated  any 
number  of  times,  without  injury  to  the  material.  When  cold,  it  pos- 
sesses but  little  elasticity ;  its  tenacity,  however,  is  very  great,  a  writer 
in  Chambers'  Journal  declaring  that  <^a  thin  slip,  of  only  an  eighth  of 
an  inch  in  substance,  sustained  a  weight  ot42  pounds,  and  was  only 
broken  by  a  pressure  of  5^  pounds.'^  Though  difleriog  greatly  from 
caoutchouc,  in  its  hardness  and  flexibility,  it  appears  to  have  some  of 
the  properties  of  that  substance;  burning  brightly  when  ignited,  and 
giving  forth  the  peculiar  odor  emitted  by  india  rubber  when  burned. 
It  is  soluble,  with  difficulty,  in  ether,  and  other  solvents  of  caoutchouc; 
but  dissolves  readily  in  spirits  of  turpentine.  In  its  chemical  relations, 
gutta  percha  difiers  little  from  caoutchouc.  The  specific  gravity  of 
the  former  is  0*9791 ;  and  of  the  latter,  0*9355.  According  to  Soubei- 
ran,  an  analysis  of  gutta  percha,  in  a  state  of  purity,  yielded  carbon 
87-8,  hydrogen  12*2;  and  caoutchouc,  according  to  Faraday,  gives 
carbon  87*2,  hydrogen  12-8. 

This  substance  promises  to  be  extensively  useful  in  its  application, 
and  a  number  of  patents  have  already  been  secured  in  England,  witti 
reference  to  its  employment  in  the  manufactures  and  the  arts.  In  its 
hard  state,  it  may  be  used  for  purposes  to  which  india  rubber  is  i^ 
applicable,  and,  in  solution,  it  appears  to  be  well  adapted  for  many 
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purposes  for  which  that  article  is  now  used.  Its  toughness,  and  hard- 
iiessy  would  seem  to  fit  it  as  an  adnHrable  substitute  for  leather  in 
many  cases;  and,  as  a  cementing  agent,  it  will  probably  be  found  of 
great  value.  One  of  the  patentees  proposes  to  combine  gutta  percha, 
caoutchouc,  and  another  substance,  called  jinlawany  by  which  an 
elastic  compound  may  ht  formed,  which  is  impervious  to  water,  and 
in  which,  by  vrtrying  the  proportions  of  the  ingredients,  it*  is  said  that 
any  requisite  degree  of  hardness  or  flexibility  may  be  obtained.  In 
its  various  modifications,  from  a  substance  as  hard  as  ivory,  down  to 
a  liquid  solution,  to  be  used  as  a  varnish,  it  is  scarcely  ^possible  to 
imagine  the  multiplied  uses  to  which  it  may  be  applied.  Time,  ex- 
periment, and  practice,  can  only  determine  the  extent  of  its  application 
to  useful  and  ornamental  purposes,  and  its  consequent  vahie  and  im- 
'      portance  as  an  article  of  commerce. 

Mr.  7!  B.  ^dams  exhibited  some  specimens  of  gun  cotton,  prepared 
t  by  Messrs.  C.  &.  F.  Lennig,  of  Philadelphia,  in  December  last,  which 
'  had  remained  since  that  time,  loosely  wrapped  in  paper,  but  which 
^  still  retained  their  explosive  quality  in  full  degree.  He  proceeded  to 
t  make  some  observations  concerning  the  qualities  and  uses  of  thisarti- 
^  cle,  and  referred  to  a  number  of  experiments,  made  by  himself  and 
others,  in  order  to  test  its  efiects,  as  compared  with  those  of  gun- 
I      powder. 

I  Gun  cotton,  he  said,  is  improved  by  immersing  it  in  a  weak  solution 

L      of  nitrate  of  potash,  after  having  been  washed  from  the  acid.     For 
I      blasting  rocks,  or  in  mining  operations,  he  considers  it  greatly  superior 
to  gunpowder;  its  freedom  from  smoke  rendering  it  particularly  de- 
sirable to  underground  miners.    Being  compressed  into  cartridges  of 
i      a  proper  form  and  size,  the  operation  of  charging  is  greatly  facilitated ; 
and,  not  being  liable  to  be  spilled  or  scattered  about,  as  gunpowder  is, 
[       there  is  much  less  loss  and  danger  of  accident,  than  where  powder  is 
I      used.     He  regards  its  action  upon  the  rock  as  less  wasteful  than  that 
of  gunpowder,  inasmuch  as  it  cracks  or  severs  the  material,  without 
throwing  it  into  the  air,  or  pulverizing  it ;—  an  important  consideration 
I       to  coal  miners.    These  reasons,  he  says,  have  induced  the  £nglish 
miners,  generally,  to  adopt  it,  and  a  considerable  saving  has  resulted 
from  its  use. 

With  regard  to  the  use  of  gun  cotton  in  fire  arms,  Mr.  A.  said  that 
the  experience  of  many  sportsmen  has  shown  that  it  is  superior  to 
gunpowder,  on  account  of  its  initial  force, — its  making  no  smoke, — 
the  recoil  being  less, — and  the  report  weaker  than  when  powder  is 
used.  Well  prepared  cotton  leaves  no  foulness  in  the  barrel,  and  the 
gun  only  re(]fuires  cleaning  when  put  away  after  use.  Respecting  the 
corrosive  action  of  gun  cotton  on  the  <barrel  of  the  piece,  Mr.  A.  said, 
that  Mr.  Dupont  had  made  an  experiment,  using  a  tube  of  iron,  from 
which  he  fired  60  grains  of  cotton,  in  30  charges,  by  which  the  tube 
lost  five  grains  in  weight.  Mr.  Adams  then  produced  a  tube,  which 
he  said  was  carefully  washed  in  alcohol,  and  weighed  at  the  United 
States  Mint,  previously  to  its  being  used.  After  firing  from  it  177 
charges  of  gun  cotton,  covered  by  wads,  the  tube  was  again  carefully 
weighed,  and  the  loss  was  found  to  be  only  -^zk-^  of  an  ounce  troy. 
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In  relation  to  the  comparative  force  of  gun  cotton,  as  compared  with 
powder,  Mr.  A.  presented  the  following  results  of  experiments:  With 
a  gun  barrel,  20  inches  long,  using  a  charge  of  about  30  grains  of  cot> 
ton,  shot  of  No.  9  size  were  driven,  at  a  distance  of  25  yards,  throagh 
51  leaves  of  a  book;  and,  with  20  grains  of  cotton,  through  30  leaves. 
With  the  same  barrel,  and  the  same  distance,  using  a  charge  of  li 
drachms  of  Curtis  &  Harvey's  powder,  shot  of  the  same  size  were 
driven  through  but  23  leaves.  With  another  barrel,  31  inches  long, 
a  charge  of  \\  drachms  of  powder  drove  the  shot,  at  25  yards,  through 
21  leaves  of  the  book; — and  18  grains  of  cotton  through  12  leaves. 
With  a  pistol  barrel,  7  inches  long,  charged  with  9  grains  of  cotton, 
No.  7  shot  were  driven,  at  10  yards,  through  22  leaves;  and,  with  a 
charge  of  12  grains  of  cotton,  through  34  leaves.  He  also  referred  to 
experiments  made  in  blasting  with  gun  cotton,  at  the  coal  mines  near 
Pottsville,  in  which  very  satisfactory  results  were  obtained. 

In  connexion  with  this  subject,  Prof.  W.  R.  Johnson  said,  that 
during  the  last  week  he  had  witnessed  a  trial  of  gun  cotton,  in  a  rifle, 
and  in  blasting  rocks.  From  four  to  six  grains  of  the  cotton  were 
found  to  be  an  ample  charge  for  the  rifle,  giving  a  sufficient  projectile 
force  for  a  distance  of  100  yards.  He  thinks  that,  when  the  gun  cot- 
ton is  properly  used,  the  danger  of  bursting  fire  arms,  and  the  recoil 
of  the  piece,  are  not  greater  than  in  the  use  of  gunpowder;  and  con- 
ceives that  further  experiments  will  establish  this  as  a  fact  The  ex- 
periment in  blasting,  at  which  he  was  present,  was  considered  imper- 
fect, owing  to  a  defect  in  the  mode  of  application,  and,  therefore^  not 
such  as  to  admit  of  a  comparison  with  the  effect  of  gunpowder. 

Mr.  S.  W.  Roberts  expressed  a  hope  that  gun  cotton,  in  conntxion 
with  the  safety  fuse,  would  be  brought  into  general  use,  for  blasting 
and  mining;  considering  it  to  be  more  convenient  of  application  in 
certain  situations,  safer  in  practice,  and  the  liability  to  accident  less 
than  in  the  common  method  of  blasting  by  means  of  gunpowder. 

Prof.  W,  R;  Johnson  submitted  a  verbal  statement  of  the  result  of 
ah  examination  of  the  scales  adhering  to  the  interior  of  the  boiler  of 
the  Government  steamer  "  W.  L.  Marcy,"  presented  at  the  latst  meet- 
ing of  the  Institute. 

The  specific  gravity  of  these  scales  is  2-695.  They  are  laminated 
and  crystalline,  with  minute  prismatic  columns  crossing  the  thickness 
of  the  deposite.  The  color  is  nearly  pure  white;  the  side  which  ap- 
pears to  have  been  next  to  the  metal,  is  marked  with  small  black 
specks,  apparently  of  oxide  of  iron. 

Their  hardness  is  such,  as  to  allow  of  being  scratched  with  the  nail, 
but  th^  side  which  adhered  to  the  iron  is  perceptibly  harder  than 
the  other.  Acids  produce,  on  them,  no  effervescence  or  other  evidence 
of  reaction. 

It  had  been  stated,  at  the  time  these  incrustations  were  presented 
to  the  Institute,  that  the  use  of  ammonia  in  the  boiler,  had  been  found 
to  obviate  the  difficulty  arising  from  this  deposite.  Doubts,  however, 
had  been  expressed,  whether  the  remedy  were  due  to  a  true  chemical 
reaction. 

Presuming  that,  by  ammonia  was  meant  sal  ammoniac^  some  trials 
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were  made,  to  determine  the  efficacy  of  that  salt,  in  dissolving  the 
scale,  as  compared  with  one  or  two  other  reagents  applicable  to  the 
same  purpose. 

Having  weighed  98  grains  of  the  scale,  in  small  fragments,  but  not 
pulverized,  they  wece  boiled  for  an  hour,  with  27  grains  of  chloride 
of  ammonium,  (sal  ammoniac,)  in  about  four  ounces  of  distilled  water, 
until  no  farther  effect  appeared  to  be  produced.  The  scales  had  be- 
come rather  more  friable  than  before,  but  their  form  and  structure 
were  unchanged. 

The  liquid,  with  the  washings  of  the  undissolved  fragments,  treated 
with  chloride  of  barium,  gave  of  ignited  sulphate  of  baryta  4-05  grains, 
proving  that  about  1-39  grains  of  sulphuric  acid  had  been  already 
brought  into  solution. 

The  undissolved  scale,  dried  at  212°,  was  found  to  have  lost  2-9 
grains,  or  7*6  per  cent.  As  the  scale  had,  at  first,  been  weighed  with- 
out drying,  a  small  part  of  this  loss  is  probably  attributable  to  hygro- 
metric  moisture. 

The  residue  was  next  boiled  in  a  solution  of  carbonate  of  potash;-* 
the  resulting  sediment  separated,  washed,  dried,  and  heated  a  httle 
below  redness,  and  found  to  be  completely  soluble,  with  effervescence, 
in  chloro-hydric,  nitric,  and  acetic  acidg.  The  solid  crystalline  scale 
had,  in  fact,  been  converted  into  a  pulpy  or  flocculent  mass  of  carbon- 
ate of  lime. 

The  liquid  which  had  been  filtered  from  sulphate  of  baryta,  after 
boiling  with  sal  ammoniac,  having  first  been  freed  from  excess  of  ba- 
ryta, gave,  with  oxalate  of  ammonia,  a  copious  precipitate,  showing 
that  lime  had  been  dissolved. 

On  the  other  hand,  the  liquid  filtered  from  carbonate  of  lime,  having 
been  acidulated  and  boiled,  gave,  with  chloride  of  barium,  equally 
abundant  proofe  of  the  presence  o{  sulphuric  acid. 

The  foregoing  trials  prove  that  sal  ammoniac  is  capable  of  reacting 
chemically,  to  dissolve,  in  part,  the  incrustation;  and  carbonate  of  pot- 
ash, to  decompose  without  completely  dissolving  it; — leaving, at  least, 
carbonate  of  lime,  insoluble,  and  capable,  under  certain  circumstances, 
of  still  forming  a  scale. 

It  being  thus  made  evident  that  the  incrustation  is  one  of  the  sul- 
phates of  lime,  and,  by  negative  proofs,  ascertained  that  the  clean 
scale  contains  no  other  essential  material,  an  analysis  was  performed, 
which  resulted  in  showing  that  it  belonged  to  the  same  species  as  the 
crystals  formerly  analyzed  by  Prof.  Johnston,  of  Durham,  containing 
two  equivalents  of  dry  sulphate  of  lime,  to  one  equivalent  of  water; 
in  other  words,  it  was  ^i-Ayd!ra/e£/gypsum,aB2CaO,SO^-hHO. 

To  prove  more  exactly  the  relation  between  the  respective  solvents, 
10  grains  of  the  scale,  freed  from  dirt,  were  finely  pulverized,  heated 
to  dull  redness  for  20  minutes,  losing  thereby  three  per  cent,  of  water, 
and  then  boiled  in  three  successive  portions  of  a  strong  solution  of  sal 
ammoniac.  By  this  treatment,  almost  exaetly  one-half  of  the  dried 
powder  was  found  to  have  been  dissolved.  The  remaining  half  was 
t>oiled  with  20  grains  of  pure  carbonate  of  potash,  in  four  ounces  of 
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distilled  water,  by  which  it  was  rendered  completely  soluble  in  chloro- 
hydric  acid. 

Wood  ashes  may  probably  be  substituted  for  carbonate  of  potash. 
without  serious  inconvenience;  and,  to  aid  the  decomposing  power, 
as  well  as  to  give  completely  soluble  eompounds,  acetic  acid,  or  even 
common  vinegar,  may  take  the  place  of  chloro-hydric  acid. 

To  prove  the  utility  of  this  solvent,  (the  acetate  of  potassa,)  a  quan- 
tity of  acetic  acid  was  slightly  supersaturated  with  carbonate  of  pot- 
ash, and  a  portion  of  the  powdered  scale  was  boiled  in  the  solution 
for  about  one  hour.  A  few  light,  flocculent  particles  only  remained 
undissolved,  indicating  a  superior  facility  of  decomposition,  to  that  of 
chloride  of  ammonium,  and  yielding  acetate  of  lime,  and  sulphate  of 
potassa, — both  soluble  salts. 

Besides  the  scale  of  the  sea  steamer,  trial  was  made  of  one,  similar 
in  aspect,  obtained  some  years  ago,  from  a  stationary  boiler  used  at 
or  near  the  glass  works  of  Mr.  Bakewell,  in  Pittsburg.  That  scale 
had,  likewise,  a  crystalline  structure,  with  small  transverse  prisms.  It 
had  a  dirty  white  color,  was  marked  with  black  spocks  on  the  side 
which  had  adhered  to  the  boiler,  and  was,  without  difficulty,  scratched 
with  the  nail.     It  was  not  attacked  by  acids. 

When  19*8  grains  were  hesfited  to  bright  redness,  for  more  than  an 
hour,  the  loss  was  *$$  grain,  or  2*77  per  cent.  As  the  color  and  lustre 
of  this  scale  are  less  remarkable  than  that  of  the  sea  steamer,  the  sul- 
phate of  lime  is  doubtless  contaminated  with  some  earthy  impurities, 
and  probably  with  a  little  animal  or  vegetable  matter,  but  the  quan- 
tity of  water  expelled,  clearly  indicates  that  it  belongs  to  the  same 
class  of  hydrates  as  the  sea  water  scale. 

In  fact,  as  it  is  known  that  a  temperature  of  300°  expels  the  water 
from  common  gypsum,  it  is  inconceivable  that  true  bi-hydrated  sul- 
phate of  lime  should  be  formed  within  a  vessel,  in  which  prevails  a 
temperature  often  above  that  limit. 

Two  or  three  varieties  of  scale,  from  boilers  using  the  water  of  the 
Schuylkill,  were  compared  with  those  above  described. 

The  first  was  from  a  boiler  used  at  Smith's  factory,  near  Fairmount. 

This  scale  is  dark  grey,  and,  in  many  parts,  almost  black.  It  has 
a  slight  scent  of  animal  oil.  This  odor  became  abundantly  percepti- 
ble, on  heating  to  400^  or  500^,  and  the  thick  smoke,  and  strong  smell 
of  lamp-oil,  leave  no  doubt  as  to  the  source  of  thte  impurity.  Ex- 
posed for  10  minutes  to  a  dull  red  heat,  in  daylight,  it  lost  8*65  per 
cent.,  nearly  the  whole  of  which  was  organic  matter. 

Treated  cold,  with  chloro-hydric  acid,  till  effervescence  ceased,  and 
then  boiled  with  an  excess  of  acid,  it  lost  83*66  per  cent.  QV>re,  leaving 
a  nearly  black  powder,  (part  of  which  was  proved  to  be  sulphate  of 
lime,)  amounting  to  7*69  per  cent. 

Hence,  the  predominant  material  in  this  scale,  that  to  which  it  owes 
its  chief  properties,  is  carbonate  of  lime.  Faint  traces  of  the  crystal- 
line structure,  already  observed  in  the  scale  from  salt  water,  and  in 
the  Pittsburg  scale,  were  also  found  in  this,  and  may,  probably,  be 
due  to  the  portion  of  sulphate  of  Ume  ascertained  to  be  present. 

A  second  scale,  of  a  character  similar  to  the  last,  from  the  boiler  of 
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Mr.  Cogginsy  also  consists  chiefly  of  carbonate  of  lime,  of  a  reddish 
brown  color;  and  a  thirds  from  the  connecting-pipe  of  a  boiler,  which 
exploded  a  few  years  since  at  Kensington,  is  of  the  same  general  char* 
acter,  but  less  compact,  and  of  a  nearly  flesh-red  color.  An  obvious 
solvent  for  this  scale,  will  also  be  found  in  acetic  acid,  or  in  a  sub- 
stance which  can  yield  that  acid  to  the  lime. 
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Specification  of  a  Patent  granted  to  Al7rbd  Vincent  Newton,  of 
the  County  of  Middlesex^  for  an  invention  of  improvements  in 
the  method  of  heating  y  hardening,  and  tempering  various  articles 
made  of  steel,  or  of  iron  and  steel  combined.-^Sea\ed  24th  Septem- 
ber, 1846.* 

This  invention  consists  in  the  construction  and  application  of  certain 
apparatus,  which  is  intended  to  ensure  the  proper  heating  of  articles 
required  to  be  hardened  or  tempered.  The  apparatus  represented  in 
the  drawings  accompanying  the  specification,  was  designed  princi- 
pally for  the  heating,  hardening,  and  tempering  of  axes;  but,  under 
proper  modifications,  which  will  readily  suggest  themselves  to  any 
competent  workman,  every  variety  of  article,  requiring  to  be  submit- 
ted to  such  processes,  may  be  treated  according  to  this  invention. 

For  heating  axes  or  other  similar  articles,  a  heating  furnace  is  con* 
structed,  in  the  form  of  a  vertical  cylinder.  The  exterior  of  this  cylin- 
der may  be  made  of  sheet-iron,  say  four  feet  eight  inches  in  diameter, 
or  varying  therefrom  in  such  a  degree,  as  shall  give  to  its  interior  a 
diameter  of  four  feet,  when  lined  with  fire-brick; — ^its  height  may  be 
about  three  feet.  In  the  interior  of  this  cylinder,  several  fire-cham- 
bers are  formed,  the  number  of  which  is  usually  four,  dividing  the 
circle  of  brick  lining  into  eight  equal  parts,  so  that  there  shall  be  a 
space  of  fire-brick  between  each  of  the  fire-chambers.  The  inner  wall 
of  each  fire-chamber  is  formed  by  a  circle  of  three  feet  four  inches  in 
diameter ;  each  of  the  fire-chambers  is,  therefore,  about  eighteen  inches 
long,  about  four  inches  from  front  to  back,  or  from  one  of  its  circular 
sides  to  the  other,  and  it  may  be  about  four  inches  also  in  depth ;  the 
ends  of  each  of  the  chambers  may  be  parallel,  or  nearly  so.  Under 
each  there  are  grate-bars,  and  air  is  supplied  to  them  througti  a  pipe, 
connected  with  a  blowing  apparatus. 

A  circular  table,  usually  of  cast-iron,  three  feet  four  inches  in  diame- 
ter, (which  is  the  same  with  that  of  the  interior  circle  of  the  fire-cham- 
bers,) is  made  to  revolve  slowly,  on  a  level  with  the  upper  part  of  the 
said  chambers.  This  table  is  sustained  on  a  central  shaft,  which  passes 
down  through  the  bottom  of  the  furnace,  and  has  its  bearing  in  a  step 
below  it;  a  pulley,  keyed  on  to  this  shaft,  serves  to  communicate  ro- 
tary motion  to  the  table. 

When  the  axes  or  other  articles  are  to  be  heated,  they  ere  placed 

*  Patent  obtaJDed  by  D.  C.  Collins,  of  Collinsville  lactory,  Connecticut.  Specifica- 
tion prepared  by  the  Editor,  T.  P.  Jones. 
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upon  the  table,  with  their  bins  or  steeled  parts  piojeeting  so  far  over 
its  edge^  as  to  bring  them  directly  over  the  centre  of  the  fire ;  and  the 
table,  on  which  they  are  thus  situated,  is  kept  slowly  revolving  during 
the  whole  time  of  heating;  the  time  required  being  governed  by  the 
size  of  the  article  under  operation.  When  duly  heated,  they  are  ready 
for  the  process  of  hardening. 

The  hardening  bath  consists  of  a  circular  tub  or  vat,  wherein  the 
hardening  liquor  (usually  composed  of  water  containing  salt)  is  placed. 
Within  this  tub  or  vat,  a  little  above  the  surface  of  the  liquid,  is  a 
wheel,  mounted  horizontally,  and  made  to  revolve  by  means  of  a  band 
and  pulley.  Around  the  periphery  of  this  wheel,  a  number  of  hooks 
or  pins  are  provided,  upon  which  the  axes  or  other  articles  are  to  be 
suspended,  as  they  are  taken  from  the  furnace;  the  height  of  these  pins 
from  the  liquid,  is  such  as  will  allow  the  lower  part  only,  or  bite,  to 
be  immersed  therein.  The  temperature  of  the  hardening  liquid  is  kept 
down,  by  having  a  large  reservoir  thereof  in  the  ground  below^  the 
tub  or  vat ;  from  which  reservoir  fresh  liquor  is  pumped  into  it,  as 
required ;  and  that  which  has  been  heated  is  allowed  to  flow  back 
again  into  the  said  reservoir,  which,  being  a  few  feet  below  the  sur- 
face of  the  ground,  and  of  considerable  capacity,  preserves  the  liquor 
at  a  sufficiently  low  temperature.  As  soon  as  the  hardening  of  the 
steeled  portion  is  effected,  the  axes  or  other  articles  are  removed  from 
the  hooks  or  pins,  and  the  beads  are  cooled  by  dipping  them  in  coid 
water. 

Fig.  3,  Fig.  1.  Fi(.2. 


Pig.  4. 


Figs.  1,  and  2,  represent,  in  perspective  views,  the  furnace  and  Che 
hardening  tub;  fig.  3,  is  a  plan  view  of  the  interior  of  the  furnace,  the 
upper  part,  or  top  plate  thereof,  being  removed;  and  fig.  4,  is  a  verti- 
cal section,  taken  m  the  line  *  •  of  fig.  3.  a,  a,  is  the  furnace ;  b,  b, 
are  the  furnace  doors,  through  which  the  fires  are  fed,  and  the  articles 
to  be  hardened  are  adjusted ;  c,  is  the  chimney  for  carrying  off  the 
gaseous  products  of  combustion;  i>,  the  pipe  for  supplying  air  to  the  fire; 
E,  B,  the  fire  chambers;  p,  the  revolving  table,  upon  which  the  axes,  or 
other  articles  to  be  heated,  are  placed;  and  g,  is  a  vertical  shaft,  pro- 
vided with  a  winch-handle,  and  carrying  a  pulley  h,  which,  by  means 
of  an  endless  band  i,  communicates  rotary  motion  to  the  pulley,  on 
the  shaft  which  supports  the  table  p,  and  thus  causes  it  to  revolve. 

J,  fig.  2,  is  the  hardening-tub;  and  e,  is  a  wheel,  mounted  horizon-' 
tally  in  the  tub  j,  and  furnished,  on  its  periphery,  with  pins  or  hooks 
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a,  Oy  upon  which  the  axes  or  other  articles  are  to  be  hung.  This 
wheel  may  be  kept  revolving  by  means  of  an  endless  band  hy  passing 
round  a  pulley  m,  on  the  shaft  o,  and  also  round  a  pulley  on  the  shaft 
of  the  wheel  k. 

It  is  well  known  to  persons  intimately  acquainted  with  the  manu- 
facturing of  edge-tools,  that  the  most  difficult  part  of  the  operation  of 
hardening  and  tempering,  is  the  giving  ofa  uniform  and  pro  per  degree  of 
heat  to  the  piece  to  be  hardened.  The  exact  degree  of  heat  to  be 
given,  will,  it  is  true,  vary  according  to  the  nature  of  the  steel  to  be 
operated  upon, — as,  what  is  called  high  steel,  will  require  to  be  less 
highly  heated,  than  that  known  as  low  steel ;  the  experience  and  judg- 
ment of  the  operator  being  the  only  guide  in  this  particular.  But, 
whatever  be  the  quality  ofthe  steel,  the  equal  heating  of  all  its  parts 
is  ofthe  utmost  importance;  and,  in  articles  of  any  considerable  size, 
this  cannot  be  effected  in  the  ordinary  mode  of  procedure,  with  an 
open  fire.  Where  articles  are  unequal  in  thickness,  as  is  usually  the 
case,  the  difficulty  is  much  increased;  but  even  where  the  thickness 
is  equal,  the  difficulty  is  not  removed.  When  the  articles  to  be  heated 
are  placed  over  an  open  fire,  one  side  of  the  steel  ^s  exposed  to  its  ac- 
tion, and  the  other,  in  a  greater  or  less  degree,  to  that  of  the  atmos- 
phere, and  the  utmost  care  and  skill  cannot  entirely  overcome  the  un- 
equal heating  resulting  therefrom. 

In  the  apparatus  which  forms  the  subject  of  this  invention,  it  is 
stated  that  all  parts  of  the  steel  may  be  equally  exposed  to  the  action 
of  the  fire,  the  intensity  of  which  may  be  increased  as  the  articles  be- 
come heated,  and  all  danger  of  heating  the  thin  more  highly  than  the 
thicker  parts,  is  removed ;  they  are,  consequently,  equally  expanded 
in  all  their  parts,  and  the  danger  of  producing  cracks  or  other  injuri- 
ous effects,  from  unequal  contraction  in  hardening,  which  often  destroys 
the  tools,  does  not  exist. 

It  has  been  already  stated  that  the  apparatus,  as  herein  described, 
is  so  formed  as  to  adapt  it  to  the  heating  and  hardening  of  axes.  To 
these,  the  table  f  is  particularly  adapted ;  but,  for  the  support  and  ex- 
posure of  other  articles  to  the  action  of  the  fire,  the  outer  edge  of  the 
table  must  be  furnished  with  devices,  adapted  to  them  in  a  manner 
that  will  occur  to  any  competent  workman. 

The  improved  method  of  tempering  articles  manufactured  in  whole 
or  in  part  of  steel,  is  similar  to' that  above  described  for  heating  such 
articles  for  hardening,  and  consists  in  submitting  them,  for  a  sufficient 
length  of  time,  to  an  atmosphere  or  bath  of  heated  air,  which  is  to  be 
brought  up  to,  and  kept  at,  the  temperature  required  for  the  temper- 
ing, and  which  will  vary  according  to  the  nature  of  the  steel  employed, 
and  of  the  tool  or  other  article  to  be  tempered.  To  effect  this  object, 
the  inventor  constructs  an  oven,  which  may  be  formed  of  iron  or  other 
material ;  and,  with  this  oven,  a  furnace  and  air-flues  are  so  connected 
and  arranged,  that  the  air  contained  in  the  oven  may  be  as  highly 
heated  as  is  deemed  necessary,  whilst  its  temperature  can  be  regulated 
by  the  introduction  of  cold  air  at  any  time.  For  the  purpose  of  ascer- 
taining the  temperature  of  the  oven,  a  thermometer  is  employed,  the 
bulb  of  which  is  to  be  exposed  to  the  action  of  the  air  contained  in 
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the  oven.  The  articles  to  be  tempered  may  be  placed  on  a  carriage 
or  wheel,  which  may  be  made  to  revolve  or  move  within  the  oven  ; 
the  air  will,  by  this  means,  be  in  some  degree  agitated,  and  the  arti- 
cles to  be  operated  upon  will  be  made  to  occupy  different  parts  of  the 
oven.  A  device  of  this  kind  may  not  be  absolutely  necessary,  but  ic 
is  undoubtedly  useful  and  convenient. 

Fig.  5.  Fig.  6. 


Fig.  5,  represents,  in  perspective  view,  an  oven  and  furnace  intended 
for  the  tempering  of  common  axes,  but  which  will  also  serve  for  edge 
tools,  swords,  and  cutlery  of  all  kinds;  and  fig.  6,  is  a  vertical  cross 
section  of  the  same,  n,  is  the  oven,  set  immediately  above  the  furnace 
o,  the  heat  from  which  passes  through  the  flue-space  p,p,  surrounding 
the  oven ;  q,  is  the  escape-flue  for  the  heated  gases ;  r,  is  an  open  tube 
leading  from  the  interior  of  the  oven  to  the  external  air,  and  through 
this  a  thermometer  is  passed,  in  such  a  manner  that  its  bulb  shall  in- 
dicate the  temperature  of  the  air  within  the  oven;'s,  is  a  thermometer 
placed  within  this  tube;  t,  is  a  blast-pipe,  through  which  air  is  to  be  con- 
veyed to  the  ash-pit  of  the  furnace,  from  any  convenient  blowing  appa- 
ratus, and  from  this  the  tube  u,  leads  into  the  ash-pit,  to  supply  the 
air  necessary  to  combustion,  v,  is  a  tube  leading  also  from  the  tube 
T,  into  the  oven;  and  through  which  cold  air  may  be  blown;  when 
the  temperature  of  the  oven  is  to  be  reduced ;  or  the  same  may  be 
effected  by  other  modes,  as  by  the  opening  of  the  door,  which  has  been 
ound  sufllcient  in  practice.  The  tubes  u,  and  v,  are  furnished  with 
stop-cocks,  to  regulate  the  passage  of  air  through  them.  This  mode 
of  tempering  will  apply  equally  to  tools  which  have  been  hardened, 
whatever  may  be  the  process  of  hardening,  w,  is  a  horizontal  wheel, 
fixed  on  an  axis  x,  and  made  to  revolve  by  means  of  bevel  gearing, 
as  shewn  at  t;  the  axis  and  winch  z,  serving  to  communicate  the  de- 
sired  motion.  6,  and  c,  are  bars  placed  within  the  oven,  and  made 
fast  to  its  ends  to  sustain  its  axis  x. 

When  axes  are  to  be  tempered,  they  are  passed  into  the  oven 
through  the  door- way,  and  placed  on  their  heads,  around  the  wheel  w, 
which  may  be  furnished  with  projecting  pins,  to  keep  them  in  their 
place.     When  properly  arranged  on  the  wheel  w,  the  door  is  closed. 
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and  the  wheel  is  made  to  revolve  slowly.  During  the  operation,  there 
will  be  a  continuous  current  of  air  passing  out  through  the  tube  b; 
which  current  will  cause  the  thermometer,  contained  in  the  tube,  to 
shew  the  exact  temperature  of  the  air  within  the  oven.  With  the  best 
cast  steel,  a  temperature  of  510^  of  Fahrenheit's  scale  has  been  found 
to  produce  a  perfectly  good  result  in  the  tempering  of  axes;  and  the 
time  required  to  bring  them  up  to  this  degree  of  heat  is  about  45  min- 
utes. For  smaller  articles,  less  time  will  be  required,  and  that  in  pro- 
portion to  their  substance.  The  inventor  states  that  no  injury  has  been 
found  to  result  from  keeping  the  articles  longer  in  the  oven  than  is 
actually  necessary,  when  the  temperature  was  maintained  at  the  same 
degree ;  a  thing  in  which  there  is  not  the  slightest  difficulty,  under 
the  foregoing  arrangements.  It  will  be  manifest,  also,  that  the  tem- 
perature of  the  oven  may  be  graduated,  so  as  to  suit  high  or  low  steel, 
as  well  as  to  adapt  it  to  the  degree  of  hardness  required  in  the  articles 
operated  upon.  This  process  is  entirely  free  from  the  uncertainty  re- 
sulting from  the  test  of  color,  so  generally  relied  upon ;  and  also  from 
the  varying  fusibility  of  metallic  alloys  which  have  sometimes  been 
used  for  tempering. 

The  oven,  as  above  described  and  represented  in  the  drawing,  is 
constructed  of  iron,  and  for  those  of  a  small  size,  it  may  be  best  to 
form  them  of  this  material;  but  they  may  be  constructed,  also,  in  whole 
or  in  part,  of  brick  or  stone,  which  are  bad  conductors  of  heat;  and 
their  form  may  be  varied  in  any  convenient  manner.  If  built  entirely 
of  bricks,  or  other  bad  conductor  of  heat,  it  may  be  found  advisable 
to  introduce  heated  air,  by  means  of  air-tubes  passing  through  the 
furnace,  as  well  as  to  provide  the  means  of  introducing  cold  air:  this 
and  other  changes  in  the  arrangement  of  the  parts,  may  be  made  ac*> 
cording  to  the  choice  or  judgment  of  the  constructor. 

The  patentee  claims,  First, — ^the  manner  herein  set  forth,  of  con-: 
structing  the  heating  furnace  with  an  enclosed  fire,  and  having  four, 
or  any  other  convenient  number  of  fire-chambers,  arranged  circularly 
around  or  under  the  top  of  a  table,  which  is  adapted  to  receive  the 
articles  that  are  to  be  heated  upon  it,  and  which  is  made  to  revolve 
during  the  time  of  heating,  substantially  in  the  manner  and  for  the 
purpose  herein  set  forth.  Secondly,-^in  combination  with  the  heating* 
oven,  the  apparatus  herein  described,  for  hardening  the  article  thus 
heated;  the  said  apparatus  consisting  of  a  revolving  wheel,  situated 
above  the  surface  of  the  hardening  liquid,  which  wheel  is  furnished 
with  pins,  hooks^  or  other  devices, suited  to  the  particular  articles  to  be 
operated  upon ;  the  whole  being  arranged  substantially  as  described* 
And,  Thirdly, — the  manner  herein  set  forth  of  tempering  articles, 
formed  in  whole  or  in  part  of  hardened  steel,  by  the  action  of  air,  heat- 
ed to  the  requisite  temperature  within  an  oven, by  means  of  a  suitable 
furnace;  which  oven  is  provided  with  the  means  of  ascertaining  and 
regulating  the  temperature  of  the  air,  as  described. — [Inrolled  March^ 
IS47.J  LoDv  Jour.  Arte  db  Sci. 
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Specification  of  a  Patent  granted  to  Baron  Charles  Wetters- 
TEDT,  o/the  county  of  Middlesex,  for  Improvements  in  the  manu- 
facture of  Sheet-metaly  for  Sheathing  and  other  purposes^  in  pre- 
venting the  Corrosion  of  Metaly  and  in  preserving  Wood  and 
other  materials. — Sealed  3rd  November,  1846. 

The  first  part  of  this  inveution  consists  in  manufacturing  lead,  com- 
bined with  a  small  quantity  of  antimony,  into  sheets  for  various  pur- 
poses. The  lead  is  melted,  and  regulus  of  antimony  is  added  thereto 
in  the  proportion  of  from  one  to  two  parts,  by  weight,  to  one  hundred 
parts  of  lead ;  the  mixture,  after  being  well  stirred  and  skimmed,  is 
run  off  and  rolled  out  into  sheets.  The  patentee  says  that  he  is  aware 
that  lead  and  antimony  have  been  before  combined  together;  he  does 
not,  therefore,  claim  the  same  generally ;  this  part  of  his  invention 
consisting  merely  in  combining  antimony  with  lead  in  such  propor- 
tions as  will  allow  of  the  compound  being  rolled  into  sheets. 

The  second  part  of  this  invention  consists  in  manufacturing  copper, 
combined  with  a  small  quantity  of  antimony,  into  sheets  for  various 
purposes ;  and  in  combining  certain  other  metals  together,  and  rolling 
them  into  sheets.  The  patentee  adds  to  every  two  hundred  pounds 
of  copper  in  the  refining  furnace,  when  it  is  ready  to  be  run  out,  about 
one  pound  of  regulus  of  antimony,  and  two  or  three  pounds  of  cal- 
cined soda,  heated  to  nearly  the  melting  point ;  the  metal  is  well  stir- 
red and  skimmed,  and  then  it  is  run  into  moulds,  and  afterwards  roll- 
ed. In  carrying  out  the  second  improvement,  the  patentee  employs 
two  furnaces,  placed  side  by  side,  one  containing  refined  copper  (pre- 
pared as  described  in  the  preceding  improvement,  or  refined  in  the 
usual  way),  and  the  other  Muntz's  patent  yellow  metal ;  an  iron 
mould,  coated  with  clay  and  sand,  is  made  red  hot,  and  into  it  is 
poured  one  part  of  copper  to  four  or  five  parts  of  yellow  metal ;  but 
previous  to  the  yellow  metal  being  poured  in,  a  small  quantity  of 
melted  tallow  is  sprinkled  over  it,  with  a  brush,  for  the  purpose  of 
cleaning  it;  the  yellow  metal  is  then  poured  in,  and  the  whole  mass 
is  in  a  fit  state  for  rolling  into  sheets.  If  preferred,  brass  may  be  sub- 
stituted for  the  yellow  metal.  The  same  process  may  be  employed 
for  producing  a  combination  of  lead  and  tin ;  the  two  materials  being 
used  in  the  proportion  of  four  or  five  parts  of  lead  to  one  of  tin  or  tin 
and  lead  combined. 

The  third  part  of  this  invention  consists  in  certain  methods  of  pre- 
venting the  corrosion  of  metals  and  preserving  wood  and  other  mate- 
rials. 

A  paint,  for  effecting  these  objects,  is  prepared  by  melting  two  or 
three  parts  of  copper  with  one  part  of  regulus  of  antimony,  and  run- 
ning the  mixture  into  water ;  after  which  it  is  dried  by  a  gentle  heat ; 
then  two  parts  of  oxide  of  copper  are  added,  and  the  whole  is  ground; 
the  mixture  being  moistened  during  the  operation  of  grinding  with 
as  much  naphtha  as  will  bring  it  to  a  thick  pasty  state.  The  metallic 
composition  thus  made  is  reduced  to  the  required  consistence,4n  order 
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that  it  may  be  used  as  paint,  by  the  addition  of  a  solution  composed 
of  tar  and  naphtha  in  equal  parts.  When  preparing  paints  in  which 
zinc  or  lead  is  to  be  employed,  the  patentee  uses  antimony  in  the  pro- 
portion of  one  and  a  half  parts  to  one  part  of  zinc  or  lead  ;  and  when 
tin  is  employed,  the  relative  proportions  should  be  two  parts  of  anti- 
mony to  one  of  tin.  These  materials  are  melted  together,  run  into 
water,  and  ground,  as  above  described  (the  oxide  of  copper  being 
omitted} ;  and  they  are  brought  to  the  required  consistence  by  the  ad- 
dition of  oil  and  turpentme  and  suitable  drying  ingredients,  or  of  the 
solution  formed  of  tar  and  naphtha,  before  mentioned. 

Another  composition  or  paint,  which  may  be  applied  to  the  metal, 
wood,  or  other  material,  previous  to  its  being  coated  with  the  above 
paints,  or  which  may  be  used  alone  as  a  preservative,  is  made  by 
melting  together  thirty  pounds  of  tar,  thirty  pounds  of  pitch,  twenty 
pounds  of  dried  soot,  and  four  pounds  of  tallow  or  sperm  oil ;  a  suffi- 
cient quantity  of  naphtha  being  added  to  bring  the  mixture  to  a  suita- 
ble consistence. 

Another  plan  for  preventing  corrosion  is  by  immersing  sheets  of 
copper  and  zinc  and  copper  and  zinc  nails  in  a  solution  composed  of 
muriatic  acid  of  commerce  sixty  pounds,  oxide  of  copper  or  old  cop- 
per ten  pounds,  and  regulus  of  antimony  three  pounds;  the  sheets  and 
nails  being  allowed  to  remain  for  two  or  three  days  in  the  solution, 
which  is  to  be  kept  at  a  temperature  of  not  less  than  70°  Fahr. 

The  patentee  claims,  Firstly, — the  mode  of  manufacturing  sheet- 
metal  by  combining  lead  and  antimony.  Secondly, — the  mode  of 
manufacturing  sheet-metal  by  combining  copper  and  antimony  ;  also 
the  mode  of  combining  copper  and  yellow  metal,  to  be  afterwards 
rolled  into  sheets  of  sheathing,  and  for  other  purposes ;  also  the  mode 
of  manufacturing  sheet-metal  by  using  lead  and  tin  ;  also  the  treating 
of  sheet  metal  and  nails  as  above  described.  Thirdly, — the  modes  of 
preparing  or  combining  materials  to  be  employed  as  paint  for  the  pre- 
vention of  corrosion  of  metals,  and  also  for  the  preservation  of  wood 
and  other  materials. — [Inrolled  May,  1847.]  Ibid. 


Specification  of  a  Patent  granted  to  James  Roosb,  of  Darlaston, 
of  the  county  of  Stafford,  Tube  manufacturer,  for  certain  Im- 
provements in   Welded  Iron  Tubing, — Saeled  August  29, 1846. 

The  improvements  consist,  first,  in  taking  a  strip  of  iron  of  the  re- 
quired length,  breadth,  and  thickness,  according  to  the  size  of  tube, 
and  beveling  or  chamfering  the  two  edges  of  the  lap  joint,  as  is  well 
understood  amongst  tube  manufacturers ;  then  turning  the  two  sides 
of  one  end  of  the  skelp  or  strip  when  at  a  red  heat,  the  two  edges 
curling  towards  each  other,  and  one  lapping  under  the  other,  so  that 
the  first  end  is  made  smaller  than  the  size  of  the  tube  when  finished; 
the  skelp,  or  partly  turned  and  partly  flat  strip,  is  then  put  into  the 
furnace,  and  when' brought  up  to  a^  welding  state,  it  is  introduced  into 
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a  bell  or  moiUh-piece,  D,  similar  to  that  shown  in  the  engraving,  and 
the  turned-up  end  is  sufficiently  inserted  through  the  bell  and  between 
the  rolls,  H,  H,  to  allow  the  plyers  on  thedrawbench  to  catch  hold  of 
the  end  of  the  skelp  ;  the  chain  being  then  set  in  motion,  the  skelp 
will  draw  through  the  bell,  and,  owing  to  the  ridge  on  the  bell,  the 
one  end  of  the  skelp  will  be  caused  to  overlap  the  other  edge,  and 
when  it  has  left  the  bell,  and  it  is  in  the  pinch  of  the  rolls,  the  place 
of  contact  of  the  rolls  being  the  point  which  gives  the  welding  pres- 
sure,  the  mandril  being  within,  and  offering  resistance  to  the  internal 


part  of  the  tube.  Between  the  back  part  or  small  end  of  the  bell, 
and  the  entrance  of  the  rollers,  there  is  a  tube,  c,  through  which  is 
conveyed  either  hot  or  cold  blast,  blown  by  the  engine  ;  the  end  of 
this  tube  is  fixed  over  the  seam  of  the  skelp  or  tube.  The  blast  will 
have  the  effect  of  reducing  the  metal  at  the  seam  or  joint  into  a  part- 
ly liquid  state,  or  state  of  fusion.  The  rods  revolve  by  machinery, 
and  traverse  at  the  same  surface  speed  as  the  chain  on  the  draw  bench, 
so  that  the  draft  on  the  tube  is  eased,  apd  the  draft  has  not  a  tendency 
to  stretch  the  tube  more  in  one  place  thaxi  another,  nor  to  pull  the  tube 
in  two.  The  mandril  is  placed  in  front  of  the  bell,  the  bulb  protrud* 
ing  through  and  into  the  groove  of  the  rolls.  By  this  process,  the  skelp, 
with  the  one  end  turned  up,  is  produced  at  one  heat,  and  at  one  ope* 
ration,  into  a  lap-joint  welded  iron  tube.  This  process  will  be  found 
most  advantageous  in  the  production,  particularly  of  lap-joint  iron 
tubes,  on  account  of  the  small  quantity  of  hands  required,  the  very 
great  facility  it  offers  in  their  production,  and  the  superiority  of  the 
articles  produced.  They  will  be  found  to  stand  a  greater  pressure  on 
the  inch,  according  to  the  substance  of  metal,  than  other  similar  tubes 
produced  by  any  of  the  other  known  processes,  on  account  of  the  pro- 
perties of  the  iron  being  retained,  the  tube  only  having  been  heated 
once.  By  other  processes  the  tubes  are  repeatedly  heated  in  the  fur- 
nace, which  lends  to  destroy  the  fibres  of  the  iron.  Another  very 
great  advantage  resulting  from  this  process,  is  in  the  blast  playing  on 
the  seam  or  joint  of  the  tube  before  it  goes  under  the  welding  pres- 
sure, so  that  in  all  cases  dependence  may  be  placed  on  the  joint  being 
in  a  good  welding  state,  which  joint  might  in  some  degree  have  got 
chilled  in  the  bell  or  mouth-piece,  in  the  bending. — [Inrolled  Febru" 
ury  27,  1847.]  Civ.  Eng.  &  Arch.  Jour. 
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Specification  of  a  Patent  granted  to  Godfhet  Woone,  of  the  coun 
ty  of  Middlesex  t  for  certain  Improvements  in  theJlrt  of  Engrav-^ 
ing  in  Selief—SesAed  11th  March,  1846, 

This  invention  consists  in  certain  improvements  in  the  formation  of 
engraved  surfaces,  having.the  character  of  wood  engravings  or  types, 
and  applicable  to  the  production  of  prints  and  iHustrations  of  books, 
and  to  the  printing  of  paper-hangings,  cotton,  silk,  and  other  fabrics; 
the  impressions  presenting  the  appearance  ot  tinted  copper  or  steel- 
plate  engravings,  or  tinted  lithographs. 

These  improvements  are  classed  under  three  beads,  viz.,  first,  the 
direct  modes  of  engraving,  or  those  by  which  the  engraving  is  form- 
ed directly  upon  the  plate  from  which  the  impressions  are  to  be  taken; 
secondly,  the  indirect  modes,  or  those  by  which  an  engraving  in  relief 
is  obtained  on  some  material  or  substance  that  is  not  sufficiently  hard 
to  print  from,  and  is  therefore  used  as  an  original  to  take  casts  from, 
fit  for  printing ;  thirdly,  the  intaglio  mode,  or  that  by  which  the  print- 
ing surface  is  obtained  from  a  mould  in  a  substance  coming  under 
either  the  first  or  second  of  the  above  heads. 

Under  the  first  part  of  the  invention  five  new  kinds  of  tools  are 
described,  and  certain  methods  of  breaking  up  the  etching  ground  are 
'  explained.  The  first  tool  is  made  by  taking  a  steel  plate,  one-fourth 
of  an  inch  thick,  and  laying  on  it  a  mezzotinto  ground  ;  the  second 
tool  consists  of  a  steel  plate,  on  which  an  aquatinto  ground  is  bitten, 
in  such  a  manner  that,  if  printed  from,  it  would  yield  impressions  eu« 
tirely  black ;  the  third  tool  is  formed  by  ^  machining"  two  sets  of  lines 
diagonally  across  a  copper  plate,  at  right  angles  to  each  other,  and 
biting  in  to  a  considerable  depth,  so  as  to  leave  a  surface  of  dots ;  the 
fourth  tool  is  made  by  taking  from  the  last-mentioiled  plate  an  elec- 
trotype cast,  one^fourth  of  an  inch  thick,  the  surface  of  which  will 
present  the  appearance  of  a  square  net-work ;  and  the  fifth  tool  con- 
sists of  wire-gauze : — for  a  medium  ground  the  gauze  should  be  about 
eighty  squares  to  the  inch.  The  patentee  says  that  these  todls  have 
never  before,  to  his  knowledge,  been  used  for  a  similar  purpose ;  and 
he  therefore  claims  the  right  of  using  them  in  the  ordinary  process  of 
copper-plate  engraving. 

The  mode  of  employing  these  tools  is  as  follows : — Upon  a  copper 
plate,  of  the  required  size,  an  ordinary  etching  ground  is  laid,  and  the 
patentee,  having  selected  one  of  the  tools  (which  he  slightly  rubs  with 
black  lead,  to  prevent  adhesion),  places  the  etching  ground  side  of  the 
plate  and  the  prepared  side  of  the  tool  in  contact,  and  passes  them 
through  a  copper-plate  press ;  on  carefully  separating  them,  the  etch- 
ing-ground will  be  found  to  be  broken  up  into  infinitely  small  parti- 
cles ;  and  a  tracing  of  the  design  is  then  made  upon  it,  in  the  usual 
manner.  The  parts  intended  to  print  entirely  black  are  now  covered, 
by  means  of  a  camel's-hair  brush,  with  a  mixture  of  Brunswick  black 
and  spirit  of  turpentine;  and  when  this  is  dry,  (he  plate  is  placed  in 
the  decomposition  cell  of  a  galvanic  battery ; — the  patentee  does  not 
lay  claim  to  any  novelty  in  this  part  of  the  process,  but  to  the  means 
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he  employs  for  localizing  the  decomposing  galvanic  action^  and  pro- 
ducing thereby  new  and  peculiar  effects.  The  plate  is  to  remain  in 
the  cell  Trom  five  to  twenty  minutes,  according  to  the  intensity  of  the 
action  and  the  depth  required.  When  the  unprotected  parts  are 
slightly  indented,  they  will  form  the  next  dark  shade  to  black ;  the 
plate  is  then  to  be  taken  out,  washed,  and  dried,  and  those  parts  of 
the  design  which  are  to  be  of  this  shade  are  covered  with  the  above- 
mentioned  stopping-out  mixture,  and  the  plate  is  replaced  in  the  cell^ 
and  retained  there  for  a  sufficient  time  to  produce  the  next  shade  re- 
quired ;  these  operations  are  repeated  for  every  variety  of  shade  in- 
tended to  be  given  to  the  picture.  A  very  fine  effect,  in  imitation  of 
tinted  lithography,  is  stated  to  be  produced  by  drawing  the  whole  sub- 
ject in  at  once  to  print  in  black  lines,  scraping  or  removing  with  a 
point  the  lines  or  part  desired  to  print  white,  and  subjecting  the  plate 
to  the  galvanic  action  until  a  middle  or  medium  tint  between  black 
and  white  is  obtained.  Plates  of  any  metal  liable  to  galvanic  decom- 
position may  be  treated  according  to  this  part  of  the  invention.  The 
plates,  when  finished,  are  fastened  on  blocks  of  wood  of  a  suitable 
height  to  enable  them  to  be  worked  with  printing  types. 

The  second  direct  method  consists  in  reversing  the  ordinary  mode 
of  stipple  engraving.  '  The  patentee  says  that  he  finds  this  mode  ca- 
pable of  producing  engravings  in  relief  with  great  delicacy,  especially 
if  employed  in  conjunction  with  the  other  methods  constituting  this 
invention. 

The  indirect  modes  of  producing  engravings  in  relief  are  as  fol- 
low : — One  of  the  tools  above  described  is  heated,  and  upon  it  white 
wax  is  spread,  so  as  to  produce  an  even  surface,  by  filling  up  all  the 
rough  or  uneven  parts ;  on  this,  the  design  is  traced,  and  the  subject 
is  drawn  with  a  mixture  of  vermiHion  and  gum-water ;  when  dry, 
turpentine  is  employed  to  remove  the  ground,  except  where  protected 
by  the  vermillion,  which  is  afterwards  to  be  washed  off  with  water. 
A  cast  taken  from  such  a  prepared  plate  will  produce  black  lines  on  a 
middle  tint ;  and  nothing  further  remains  to  be  done  but  to  engrave 
any  light  lines  or  spaces  required.  Originals  to  cast  from,  or  surfaces 
which  may  be  employed  at  once  to  print  from,  may  be  made  by  cov- 
ering a  lithographic  stone  with  an  etching  ground,  and  breaking  it  up 
by  one  of  the  tools  above  described ;  the  drawing  must  then  be  pro- 
ceeded with  in  the  same  manner  as  under  the  first  mode,  but  instead 
of  the  galvanic  operation  it  will  be  necessary  to  employ  acid. 

The  third  part  of  this  invention,  or  the  intaglio  mode,  consists  in 
throwing  a  middle  tint  entirely  over  grounds  in  the  methods  lately  in- 
troduced of  producing  a  printing  surface  in  relief,  by  casting  or  taking 
an  electrotype  impression  from  moulds  formed  by  drawing  or  etching 
through  a  composition  down  to  a  base  of  metal :  this  may  be  done  by 
machining  lines  entirely  across  the  plate,  or  employing  one  of  the  be- 
fore-mentioned tools  for  throwing  a  tint  over  the  entire  plate.— [//iro//- 
ed.  Sept  ember  y  1846.]  Lon.  Jour,  of  Arts  &  Sci. 
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Spedfication  of  a  Patent  granted  to  Georoe  Fkebbbick  Muittz 
Esq.,  of  Ley  Hall^  near  BirmingAamyfor  an  improved  manufac- 
ture of  Metal  Plates  for  Sheathing  the  bottoms  cf  Ships  or  other 
Vessels, — Sealed  15th  October^  1846. 

This  inTrention  relates  to  the  sheathing  metal  described  in  the  spe- 
cification of  a  patent  granted  to  the  present  patentee,  October  32, 1892, 
which  metal  is  composed  of  copper  and  zinc,  in  such  proportions,  that, 
whilst  the  copper  is  to  a  considerable  extent  preserved,  sufficient  oxi- 
dation is  produced,  by  the  action  of  the  sea-water  on  the  metal,  to 
keep  the  ship's  bottom  clean ;  sixty  parts  of  copper  are  used  in  this 
mixture  to  forty  parts  of  zinc ;  and  it  has  been  found,  that  this  pro 
portion  of  copper  could  not  be  reduced  without  exposing  the  alloy  to 
injury,  from  the  zinc  being  separately  acted  on.  The  present  im- 
proyements  consist  in  combining  a  suitable  metal  or  metals  with  the 
copper  and  zinc,  so  that  the  mixture  may  contain  a  less  proportion  of 
copper  than  that  above  named ;  and  at  the  same  time  a  sufficient  de- 
gree of  oxidation  may  be  produced;  and  a  separate  action  on  the  zinc 
prevented. 

The  patentee  describes  an  alloy  of  copper  and  zinc  with  another 
metal,  which  he  has  found  to  possess  the  same  properties  of  oxidation 
as  the  metal  described  in  his  former  specification,  and  yet  with  an  im- 
portant reduction  in  the  quantity  of  copper  employed,  and,  conse- 
quently, in  the  cost  of  producing  the  metal.  The  alloy  consists  of 
£rty-six  parts  of  copper,  forty  and  three-quarters  of  zinc,  and  three 
and  a  quarter  of  lead ;  and,  in  making  the  alloy,  the  patentee  uses  an 
additional  quantity  of  zinc,  on  account  of  the  loss  of  that  material 
which  occurs  during  the  operation,  so  as  to  obtain  an  alloy  containing 
-the  different  metals  in  the  above  proportions.  The  lead  is  said  to  act 
a  very  important  part  in  the  alloy,  as,  without  it,  the  combination  of 
fifty-six  parts  of  copper  with  forty  and  three-quarters  of  zinc,  would 
not  produce  an  alloy  which  would  oxidize  sufficiently  to  keep  the 
ship's  bottom  clean. ,  The  alloy,  after  being  cast  into  ingots,  is  rolled 
into  sheets  (by  preference,  at  a  red  heat),  which  are  then  to  be  amieal- 
ed ;  and,  if  desired,  the  sheets  may  be  cleaned  with  a  mixture  of  sul* 
phuric  and  nitric  acids,  properly  diluted. 

The  patentee  does  not  confine  himself  strictly  to  the  above  propor- 
tions, for  the  quantity  of  copper  may  be  increased  (which  will,  how- 
ever, increase  the  cost  of  the  sheathing  metal),  or  it  may  be  decreased 
to  a  slight  extent ;  but  it  must  not  be  reduced  to  fifty  per  cent,  of  the 
alloy  produced.  Although  lead  is  mentioned  in  the  above  description, 
any  other  suitable  metal  may  be  used  in  place  of  it,  but  not  with  equal 
advantage. 

The  patentee  claims  the  manufacture  of  sheathing  metal,  by  so 
using  other  suitable  metal  or  metals,  when  copper  and  zinc  are  com- 
bined for  the  purpose  of  sheathing,  as  to  allow  the  mixture  to  contain 
a  less  proportion  of  copper  than  about  sixty  parts  of  copper  and  forty 
parts  of  zinc,  and  at  the  same  tithe  attain  a  sufficient  degree  of  oxi-* 
dation,  and  prevent  separate  action  on  the  zinc. — [Inrolled,  Jlpril^ 
1847.]  Ibid. 
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Specification  of  a  Patent  granted  to  Richard  Albert  Tilohh as, 
of  London^  for  Improvements  in  the  manufacture  of  certain  Jll- 
kaline  Salts. — Sealed  February  1,  1847. 

To  all  to  whom  these  presents  shall  come,  &c.,  &c. — My  invention 
consists  in  a  naethod  of  obtaining  the  sulphate,  iDuriate^and  chromate 
of  potash  from  the  felspars  containing  that  alkali.  The  felspars  best 
for  the  purpose  are  those  containing  the  largest  quantity  of  potash, 
aTKl  the  proportions  of  materials  directed  to  be  used  in  the  different 
processes  hereaAer  described,  are  calculated  for  a  felspar  containing 
sixteen  per  cent  of  potash.  I  obtain  sulphate  of  potash  by  heating 
together  at  or  above  redness,  a  potash  felspar,  lime,  or  its  carbonate, 
and  the  sulphate  of  either  lime,  baryta,  or  strontia,  and  afterwards 
lixiviating  the  mixture  with  water.  I  have  the  materials  ground  to 
fine  powder,  and  mix  them  intimately  in  the  proportion  of  two  parts 
by  weight  of  felspar,  one  part  of  lime,  or  an  equivalent  quantity  of 
carbonate  of  lime,  and  one  part  of  sulphate  of  lime,  which  I  prefer 
to  the  other  sulphates.  I  place  the  mixture  upon  the  hearth  of  a  re- 
verberatory  furnace,  and  heat  it  to  bright  redness  for  about  eight 
houis,  turning  the  charge  from  time  to  time,  so  that  all  parts  may  re- 
ceive equal  heat«  Although  the  formation  of  sulphate  of  potash  is 
roost  rapid  at  a  high  temperature,  yet  I  do  not  let  the  beat  rise  high 
enough  to  cause  the  fusion  or  agglutination  of  the  mass,  as  the  sub- 
sequent extraction  of  the  salt  by^  water  is  thereby  rendered  more  diffi- 
cult. The  presence  of  a  deoxidizing  atmosphere  in  the  furnace  being 
injurious  to  the  formation  of  the  sulphate  of  potash,  I  admit  through 
suitable  openings  above  the  level  of  the  fire  a  sufficient  quantity  of 
air  into  the  gases  rising  from  the  fuel,  to  preserve  the  atmosphere  in 
an  oxidizing  state.  When  all'the  parts  of  the  charge  have  remained 
at  a  high  red  heat  for  from  eight  to  ten  hours,  I  withdraw  the  charge 
from  the  furnace  and  lixiviate  it  with  hot  water  repeatedly,  as  some 
of  the  salt  adheres  obstinately  to  the  sulphate  of  lime.  The  solution 
of  sulphate  of  potash  is  then  evaporated,  the  sulphate  of  lime,  which 
deposits  during  4he  evaporation,  being  continually  removed.  When 
the  sulphate  of  baryta  or  strontia  is  used,  in  place  of  the  sulphate  of 
lime,  the  same  process  is  to  be  pursued,  but  the  extraction  of  the  sul- 
phate of  potash  by  water  is  more  easy,  owing  to  the  less  solubility  of 
the  sulphates  of  baryta  and  strontia.  When  a  cheap  and  abundant 
supply  of  sulphurous  acid  gas  can  be  obtained,  as  from  the  roasting 
of  sulphurous  ores,  the  use  of  the  sulphate  of  lime  or  other  sulphate 
in  the  mixture  may  be  dispensed  with,  by  doubling  the  quantity  of 
lime  or  of  carbonate  of  lime  before  prescribed,  and  exposing  the 
charge,  while  at  a  red  heat  in  the  furnace,  to  a  current  of  sulphurous 
acid  gas  and  air,  with  frequent  stirring,  sulphate  of  lime  is  thus  formed 
during  the  process,  and  the  formation  of  sulphate  of  potash  takes 
place  as  in  the  former  case. 

I  obtain  muriate  of  potash,  by  heating  together  a  potash  felspar, 
and  the  muriate  of  either  soda,  lim^,  or  iron,  at  a  temperature  above 
the  fusing  point  of  the  muriate  employed.    I  prefer  using  muriate  of 
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soda,  or  common  salt,  which  I  mix  with  an  equal  weight  of  finely- 
ground  felspar.  The  mixture  is  well  dried  and  introduced  into  a  hori- 
zontal iron  cylinder,  with  an  opening  only  at  one  end,  which  is  closed 
with  an  iron  door  or  cover  and  luted  tight.  For  the  escape  o(  any  gas 
that  might  tend  to  burst  the  cylinder,!  have  a  small  hole  through  the 
upper  part  of  this  door,  which  is  closed  at  pleasure  by  a  loosely  fit- 
ting plug.  The  cylinder  is  covered  on  the  outside  with  firebrick,  to 
protect  the  iron  from  the  action  of  the  fire.  The  cylinder  and  its 
contents  are  to  be  heated  to  bright  redness  for  about  six. hours;  the 
heat  should  be  above  the  fusing  point  of  the  muriate  employed,  but  I 
prefer  to  keep  it  below  the  temperature  at  which  the  felspar  would 
melt,  as  the  charge  would  then  be  more  difficult  to  remove  from  the 
cylinder.  The  cover  is  now  taken  off,  and  the  charge  raked  out  as 
quickly  as  possible  into  an  iron  pot,  which  is  immediately  covered, 
and  kept  closed  until  the  mass  is  cool.  The  soluble  salts  are  to  be  ex- 
tracted from  the  mass  by  water,  and  the  muriate  of  potash  separated 
from  the  other  salt  by  evaporation  and  crystalization  in  the]  usual 
manner. 

The  same  process  is  pursued  when  the  muriate  of  Ume  or  iron  is 
employed. 

I  obtain  chromate  of  potash,  by  heating  to  bright  redness  for  seve- 
ral hours  in  an  oxidizing  atmosphere,  an  intipiate  mixture  of  finely- 
ground  potash  felspar,  lime,  and  chrome  ore.  The  materials  are 
ground  to  fine  powder,  and  mixed  in  the  proportion  of  four  parts  by 
weight  of  felspar,  four  of  lime,  or  an  equivalent  quantity  of  carbon- 
ate of  lime,  and  one  of  chrome  ore.  1  spread  the  mixtrjre  on  the 
hearth  of  a  reverberatory  furnace,  and  keep  it  at  a  bright  red  heat  for 
from  eighteen  to  twenty  hours,  stirring  and  turning  it  over  frequently, 
so  that  all  parts  may  be  equally  exposed  to  heat  and  air.  As  with 
the  sulphate  of  potash,  an  oxidizing  atmosphere  is  preserved  by  the 
admission  of  sufficient  air  into  the  chamber  of  the  reverberatory 
furnace,  the  heat  should  not  be  permitted  to  rise  high  enough  to  cause 
even  incipient  fusion  in  the  charge,  which  should  be  kept  in  a  porous 
state.  When  an  examination  of  tlie  charge  in  the  usual  manner 
shows  that  it  contains  the  proper  quantity  of  alkaline  chromate,  it  is 
withdrawn  from  the  furnace,  and  lixiviated  with  water  as  in  the  com- 
mon process. 

I  claim  as  my  invention  the  manufacture  of  sulphate  of  potash,  by 
heating  at  or  above  redness,  a  mixture  of  potash  felspar,  lime,  and  the 
sulphate  of  either  lime,  baryta,  or  strontia. 

I  also  claim  the  manufacture  of  muriate  of  potash  by  heating  to- 
gether a  potash  felspar,  and  the  muriate  of  either  soda,  lime,  or  iron, 
at  a  temperature  above  the  melting  point  of  the  muriate  employed. 

And  I  also  claim  the  manufacture  of  chromate  of  potash,  by  heat- 
ing to  redness  a  mixture  of  a  potash  felspar,  lime,  or  its  carbonate,  and 
chrome  ore,  all  in  fine  powder  in  an  oxidizing  atmosphere. — [Inroll^ 
ed  July  31,  1847.]  Rep.  Ptt.  Inv. 
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Specification  of  a  Patent  granted  to  Richard  Albebt  Tilghmas; 
of  London^  for  Improvements  in  the  Mani^acture  of  certain 
Jlcidsy  ^IkalieSf  and  Alkaline  Salts. — Sealed  February  1^  1S47. 

To  all  to  whom  these  presents  shall  come,  &c.  &c. — My  invention 
consists  in  a  method  of  obtaining  certain  acids,  alkalies,  and  alkaline 
salts, by  exposing,  at  a  high  temperature,  certain  salts  containing  such 
acids  and  alkalies  to  the  action  of  steam  or  vapor  of  water,  by  which 
the  acid  is  carried  off  and  the  alkaline  base  either  remains  free,  or  en« 
ters  into  combination  with  some  third  substance  provided  for  that  pur- 
pose. To  obtain  sulphuric  and  sulphurous  acids  I  prefer  using  sul- 
phate of  lime,  and  I  perform  the  operation  in  the  following  manner  : 
•*I  have  a  fire-clay  cylinder,  of  close  texture  and  of  any  convenient 
size,  placed  vertically  in  a  furnace,  and  provided  with  openings  at  the 
top  and  bottom  for  charging  and  discharging,  which  openings  are  ca- 
pable of  being  closed  air  tight.  To  the  top  of  this  cylinder  I  adapt 
an  escape  tube  of  fire-clay  for  conveying  off  the  acid  vapor;  and  to  the 
bottom,  for  the  admission  of  the  steam,  I  adapt  another  clay  pipe  con- 
nected with  a  steam  boiler  by  a  series  of  fire-clay  tubes.  In  order  to 
diminish  the  corrosion  of  the  cylinder  by  the  sulphate  of  lime  or  the 
lime  itself,  I  line  it  with  a  coating  of  native  carbonate  of  magnesia, 
applied  in  a  similar  manner  to  the  usual  clay  linings  of  chemical  fur- 
naces. I  fill  the  cylinder  with  pieces  of  sulphate  of  lime,  about  one 
quarter  of  an  inch  in  diameter,  and  having  luted  the  openings  air 
tight,  I  heat  the  cylinder  and  its  contents  to  a  high  red  heat.  I  then 
pass  steam  from  the  boiler  through  the  red-hot  clay  tubes  into  the  bot- 
tom of  the  cylinder  and  up  through  the  charge.  The  heated  steam 
on  its  passage  through  the  pieces  of  sulphate  of  lime  carries  off  the 
acid  in  the  state  of  sulphurous  acid  and  oxygen,  with  sometimes  a  lit- 
tle sulphuric  acid  mixed  with  it.  The  acid  vapors  pass  off  by  the  es- 
cape tube  at  the  top  of  the  cylinder,  and  1  convey  them  by  stoneware 
tubes  into  a  leaden  chamber  in  order  to  combine  them  into  sulphuric 
acid  by  the  usual  means.  I  take  care  that  the  heat  is  not  raised  so 
high  at  first  as  to  melt  the  sulphate  of  lime  in  the  cylinder,  but  I  in- 
crease it  towards  the  end  of  the  operation,  the  charge  t>ecoming  more 
infusible  when  partly  decomposed.  I  have  an  opening  in  the  tube 
conveying  off  the  acid  vapors  from  the  top  of  the  cylinder,  by  means 
of  which  I  examine  the  vapors  from  time  to  time,  and  from  the  rela- 
tive acidity  of  these,  ascertained  by  the  usual  tests,  I  judge  of  the  pro- 
gress of  the  operation.  I  regulate  by  a  stop-eock  the  quantity  of  steam 
passed  through  the  charge  in  the  cylinder,  maintaining  the  supply  at 
that  point  which  produces  the  greatest  quantity  of  acid  in  the  vapors. 
When  the  vapors  cease  to  contain  any  notable  proportion  of  acid,  the 
cylinder  and  its  contents  being  at  a  high  red  or  low  white  heat,  I  shut 
off  the  steam,  withdraw  the  charge  from  the  cylinder  by  the  lower 
opening,  and  put  in  a  fresh  one  to  be  treated  like  the  first.  The  charge 
thus  operated  upon  will  be  found  to  consist  chiefly  of  caustk:  lime. 
When  I  wish  to  obtain  the  acid  and  alkaline  base  from  the  sulphate  of 
magnesia^  I  first  drive  off  by  heat  all  its  water  >  I  then  introduce  it  in 
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small  pieces  into  a  cylinder  such  as  I  have  before  described,  and  ope- 
rate upon  it  in  the  manner  directed  for  the  sulphate  of  lime.  But  I 
take  care  to  keep  the  heat  at  low  redness  at  first  to  prevent  the  fusion 
of  the  charge,  which  would  choak  up  the  cylinder  and  prevent  the 
passage  of  the  steam.  The  decomposition  of  sulphate  of  magnesia 
takes  place  at  a  much  lower  temperature  than  that  of  sulphate  of  lime 
(a  low  red  heat  is  sutficient),  and  a  considerable  part  of  the  acid  is 
given  off  in  the  state  of  sulphuric  acid.  When  the  charge  has  been 
treated  as  directed,  the  residue  will  be  found  to  consist  chiefly  of  caus- 
tic magnesia*  When  I  wish  to  decompose  the  sulphates  of  baryta  and 
strontia,  I  operate  upon  them  in  a  reverberatory  furnace.  This  mode 
is  less  advantageous  for  the  manufacture  of  sulphuric  acid  than  the 
use  of  the  close  cylinder  formerly  described,  but  I  prefer  it  for  the 
two  last-mentioned  salts,  because  I  consider  their  bases  the  more  im- 
portant product  of  their  decomposition,  and  the  hydrates  of  these  al* 
kalies,  and  particularly  that  of  baryta,  being  fusible,  would  have  much 
tendency  to  corrode  the  interior  of  the  cylinder  at  the  heat  necessary 
to  decompose  the  salts.  I  use  a  common  reverberatory  furnace  heat- 
ed by  a  coke  fire  with  its  hearth  covered  with  a  compact  bed  of  na- 
tive carbonate  of  magnesia  three  or  four  inches  thick.  Several  clay 
steam-pipes  are  introduced  through  the  roof  of  the  furnace  so  as  to 
throw  a  current  of  heated  steam  over  the  whole  width  of  the  hearth; 
these  pipes  are  connected  with  a  steam-boiler  by  a  series  of  fire-clay 
tubes  kept  red  hot. 

The  sulphate,  broken  into  pieces  of  about  half  an  inch  in  diameter, 
is  spread  over  the  lining  of  carbonate  of  magnesia  on  the  hearth  of 
the  furnace  and  brought  to  a  high  red  or  low  white  heat.  A  current 
of  steam  is  then  admitted  irom  the  boiler  through  the  red  hot  tubes 
upon  the  charge.  The  acid  of  the  sulphate  is  carried  off  by  the 
steam,  and,  when  I  wish  to  collect  it,  the  acid  vapors  are  conveyed 
along  with  the  gases  of  the  fire  into  a  leaden  chamber  to  be  combin- 
ed into  sulphuric  acid  by  the  usual  means.  The  quantity  of  steam 
thrown  upon  the  charge  is  kept  at  the  point  which  produces  the  most 
rapid  evolution  of  acid,  and  the  charge  is  stirred  occasionally  so  as  to 
expose  fresh  surfaces  to  the  action  of  the  steam.  As  the  contact 
of  deoxidizing  gases  with  the  sulphate  is  injurious,  I  admit,  if  neces- 
sary, by  suitable  openings  above  the  fuel,  such  an  excess  of  air  as  will 
render  the  atmosphere  in  the  furnace  oxidizing.  The  sulphate  of 
strontia  requires  a  higher  heat  than  the  sulphate  of  lime  for  its  de- 
cern position*  and  the  sulphate  of  baryta  still  higher  than  the  sulphate 
of  strontia.  When  the  sulphate  of  baryta  is  partly  decomposed,  the 
mass  m^lts  and  becomes  more  fusible  as  the  decomposition  proceeds. 
I  judge  of  the  progress  of  the  operation  by  testing  a  portion  of  the 
charge  from  time  to  time  ;  when  it  dissolves  altogether,  or  nearly  so, 
in  dilute  nitric  acid,  I  withdraw  the  charge,  which  now  consists  chiefly 
of  the  hydrate  of  baryta  or  strontia.  To  obtain  muriatic  acid  and  the 
hydrates  of  baryta  or  of  strontia,  or  caustic  lime,  from  the  muriates  of 
those  bases,  I  employ  the  same  process  as  that  above  described  for 
the  decomposition  of  the  sulphate  of  baryta.  The  sulphates  of  pot- 
ash and  soda  may  to  some  extent  be  decomposed  by  being  subjected 
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at  a  high  temperalure  to  the  action  of  a  current  of  heated  steam  in  the 
manner  directed  for  the  decomposition  of  the  sulphate  of  baryta. 
But  owing  probably  to  the  volatile  nature  of  the  bases  of  these  salts 
at  a  high  temperature,  no  large  proportion  of  them  can  thus  be  ob- 
tained in  a  free  state.  To  aid,  therefore,  the  decomposing  action  of 
the  steam,  I  employ  some  substance  capable,  when  mixed  with  these 
.sulphates  highly  heated  and  exposed  to  steam,  of  forming  a  combina- 
tion with  their  alkaline  bases,  which  shall  yet  when  cold  give  up  the 
alkali  to  the  action  either  of  water,  or  of  water  and  carbonic  acid.  Of 
the  large  class  of  substances  possessing  these  properties,  which  for 
convenience  I  will  call  combining  substances,  I  prefer  to  use  either 
alumina  or  the  subphosphaie  of  alumina.  The  alumina  is  prepared 
by  strongly  igniting  the  sulphate  of  alumina  or  by  any  other  well 
known  process. 

The  subphosphate  of  alumina  is  prepared  (as  is  directed  in  chemi- 
cal works)  by  mixing  solutions  of  the  phosphate  of  soda  and  the  sul- 
phate of  alumina,  and  adding  to  the  solution  a  slight  excess  of  am- 
monia. I  mix  the  alumina  in  the  state  of  powder  with  an  equal 
weight  of  the  sulphate  of  potash  or  of  soda,  also  powdered,  and  spread 
the  mixture  upon  the  hearth  of  a  re verberatory  furnace  such  as  1  ha?e 
before  described  for  the  decomposition  of  the  sulphate  of  baryta. 
The  mixture  is  then  heated,  exposed  to  steam,  stirred,  and  the  opera- 
tion conducted  in  all  respects  in  the  manner  described  for  the  treat- 
ment of  the  sulphate  of  baryta.  When  a  specimen  of  the  charge 
shows  by  the  usual  tests  that  it  contains  no  notable  proportion  of  the 
sulphate  undecomposed,  the  operation  is  completed. 

I  then  withdraw  the  charge,  lixiviate  it  with  hot  water,  and  wbeii 
the  clear  solution  of  aluminate  of  potash  or  soda  thus  obtained  has  be- 
come cold,  I  pass  through  it  an  excess  of  carbonic  acid  until  no  more 
precipitate  of  alumina  is  formed ;  the  clear  solution  of  carbonate  of 
potash  or  soda  is  then  drawn  off  and  evaporated.  The  alumina  thus 
recovered  is  again  used  as  the  combining  substance.  When  I  wish 
to  obtain  the  aluminate  of  potash  or  of  soda,  I  merely  evaporate  the 
solution  above  described  without  introducing  the  carbonic  acid.  The 
muriate  of  potash  or  of  soda  may  also  be  decomposed  when  in  a  fused 
state  by  the  joint  action  of  alumina,  or  the  subphosphate  of  alumina 
and  steam ;  the  operation  is  to  be  conducted  in  all  respects  in  the  same 
manner  as  that  just  described  for  the  sulphates  of  potash  and  soda. 
But  owing  to  the  great  volatility  of  the  muriates  of  potash  and  soda 
when  exposed  at  a  high  temperature  to  a  current  of  air  or  steam,  a 
large  quantity  of  the  muriate  will  escape  with  the  steam  and  gases 
of  the  fire  in  the  state  of  vapor  undecomposed,  and  will  be  lost  or 
will  be  difficult  to  condense.  I  prefer,  therefore,  to  effect  the  decom- 
position of  the  muriates  of  potash  and  soda  by  causing  their  vapors, 
intimately  mixed  with  highly  heated  steam,  to  pass  slowly  through  a 
mass  of  small  pieces  of  alumina  kept  at  a  high  red  heat.  I  use  for 
this  purpose  a  vertical  fire-clay  cylinder  lined  with  a  coating  of  native 
carbonate  of  magnesia  to  diminish  the  corrosion  of  its  sfdes  by  the 
alkali,  and  made  with  convenient  openings  at  top  and  bottom  for 
charging  and  discharging,  which  openings  should  b6  capable  of  being 
closed  air  tight. 
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I  arrange  a  cast-iron  retort  so  that  its  tube  enters  directly  the  cylin- 
der near  its  bottom.    The  retort  should  have  a  charging  door  at  the 
top  capable  of  being  made  air-tight,  through  which  is  introduced  the 
muriate  of  potash  or  soda  to  be  decomposed.    The  muriates  of  potash 
and  soda  will  not  vaporise  freely^even  when  fused  and  highly  heated, 
unless  the  atmosphere  above  them  is  continually  changed.     This  may 
be  effected  by  a  current  of  steam,  and  I  find  that  I  can  sufficiently 
regulate  the  quantity  of  the  salt  volatilized  from  the  retort  by  the 
amount  of  steam  which  I  blow  over  its  melted  surface.    I  therefore 
insert  a  small  steam  pipe  into  the  top  of  the  retort  so  as  to  throw  a 
jet  of  heated  steam  upon  the  surface  of  the  melted  salt,  and  thus  force 
its  vapor  to  enter  the  cylinder.  The  quantity  of  steam  thus  introduced 
to  aid  the  volatilization  is  not  sufficient  to  decompose  all  the  salt  vola- 
tilized.   The  rest  of  the  steam  necessary  for  this  purpose  is  passed 
directly  into  the  cylinder  by  a  fire-clay  pipe  entering  it  near  the  bot- 
tom and  connected  through  a  series  of  fire-clay  tubes  kept  red  hot 
with  a  steam  boiler.    Both  steam  pipes  are  provided  with  cocks.    An 
escape  tube  is  inserted  into  the  top  of  the  cylinder  to  convey  the  acid 
vapor  and  the  vapor  of  any  undecomposed  muriate  into  suitable  con- 
densers.   I  have  an  opening  in  this  tube  by  which  I  can  withdraw  at 
times  a  portion  of  the  vapors  in  it  to  examine  their  saline  and  acid 
character.  The  cylinder  and  retort  are  to  be  so  constructed  and  arrang- 
ed as  to  allow  their  contents  to  be  heated  to  high  redness  and  upwards 
by  any  of  the  well  known  means.    The  manner  of  operating  is  as 
follows  :--The  dischai^ing  door  being  closed  air-tight,  I  fill  the  cylin- 
der with  alumina  in  pieces  of  about  one-quarter  of  an  inch  in  diame- 
ter, and  fill  the  retort  with  the  muriate  of  potash  or  soda  and  then 
close  both  the  charging-door  of  the  cylinder  and  that  of  the  retort  air 
tight.    I  now  bring  the  cylinder  to  a  high  red  or  white  heat,  and  the 
retort  to  a  cherry  red  heat,  so  that  the  salt  in  it  is  melted  and  ready  to 
volatilize  freely  on  the  admission  of  the  steam  upon  its  surface.  Steam 
is  now  passed  from  the  boiler  through  the  red  hot  tubes  into  the  cy- 
linder by  the  pipe  entering  near  its  bottom,  so  that  it  is  filled  with 
highly  heated  steam  passing  upwards  in  a  slow  current  through  the 
interstices  of  the  pieces  of  alumina.     I  now  admit  by  degrees  a  jet 
of  heated  steam  into  the  salt  retort  by  the  pipe  entering  its  top,  and 
thus  drive  a  quantity  of  salt  vapor  into  the  cylinder,  where  it  mixes 
thoroughly  with  the  current  of  steam  which  has  entered  by  the  other 
pipe,  and  ascends  with  it  through  the  column  of  highly  heated  aht* 
mina.    In  its  passage  the  alkaline  base  of  the  muriate  combines  with 
the  alumina,  forming  an  aluminate  of  potash  or  soda,  and  the  muri- 
atic acid,  together  with  any  of  the  salt  vapor  which  may  have  escap- 
ed decomposition,  passes  off  with  the  steam  through  the  escape  tube 
at  the  top  of  the  cylinder  into  the  condensers  provided.  The  progress 
of  the  operation  can  be  ascertained  by  examining  the  nature  of  the 
vapors  which  are  passing  through  the  escape  tube.    When  these  va- 
pors contain  a  large  quantity  of  salt  and  are  strongly  acid  at  the  same 
time,  I  admit  more  steam  through  the  pipe  leading  directly  into  the 
cylinder,  and  if  this  does  not  have  the  effect  of  diminishing  the  quan- 
tity of  salt  in  the  vapors,  I  lessen  the  quantity  of  steam  thrown  into 
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driven  into  the  cylinder.  When  the  escaping  vapors  contain  but  lit- 
tle salt,  and  a  large  quantity  of  acid,  I  consider  the  operation  as  pro- 
ceeding favorably,  and  I  always  endeavor  to  regulate  the  quaoKties 
of  steam  passed  through  the  two  pipes,  and  by  that  means  the  pro- 
portions of  salt  vapor  and  steam  thrown  into  the  cylinder,  so  as  to 
produce  this  effect.  When  the  escaping  vapors  contain  a  large  quan- 
tity of  salt  and  steam  and  but  little  acid,  the  cylinder  and  its  contents 
being  at  a  high  red  heat,  I  consider  that  the  decomposition  of  the  salt 
is  no  longer  effected  in  the  cylinder,  and  I  then  shut  off  both  currents 
of  steam,  withdraw  the  charge  by  the  lower  door,  and  replace  it  with 
fresh  alumina.  The  withdrawn  charge  is  then  lixiviated  with  hot 
water,  and  the  solution  of  aluminate  of  potash  or  soda  thus  obtained 
is  treated  with  carbonic  acid  as  before  described.  The  lining  of  the 
cylinder  should  be  examined  occasionally  and  kept  in  repair,  so  that 
the  fire  clay  may  not  be  corroded  by  the  alkali.  Provided  the  charge 
of  alumina  in  the  cylinder  is  readily  and  equably  permeable  to  the 
current  of  steam  and  salt  vapor,  the  smaller  the  pieces  of  which  it 
consists,  and  the  greater  the  surface  they  expose  to  the  current,  the 
more  rapidly  will  the  decomposition  of  the  muriate  proceed.  The 
steam  used  need  not  be  of  higher  boiler  pressure  than  will  suffice  to 
secure  its  passage  through  the  charge  in  the  cylinder.  The  subphos- 
phate  of  alumina  may  be  substituted  for  the  alumina  in  the  processes 
for  the  decomposition  of  the  sulphates  and  muriates  of  potash  and 
soda,  and  its  action  is  even  more  powerful,  but  its  first  cost  is  greater. 
Although,  to  aid  the  decomposition  of  the  sulphates  and  muriates  of 
potash  and  soda  by  steam,  at  a  high  temperature,  the  use  of  either 
alumina  or  its  subphosphate  is  preferred  as  the  combining  substance; 
yet  there  are  a  great  number  of  substances  which  also  possess  the  re- 
quisite properties,  but  act  with  various  degrees  of  energy.  Thus, 
many  salts  which  already  contain  a  certain  proportion  of  base,  will 
yet,  when  exposed  in  contact  with  the  sulphates  and  muriates  oi 
potash  and  soda  at  a  high  heat  to  the  action  of  steam,  form  a  combi- 
nation with  the  potash  or  soda  decomposable,  when  cold,  by  water, 
or  water  and  carbonic  acid.  The  subphosphates  of  lime,  baryta,  and 
strontia,  and  the  subsilicates  of  lime,  baryta,  and  strontia,  will,  under 
these  circumstances,  combine  with  the  alkali,  and  yield  it  to  the  action 
of  water  alone  when  cold.  The  sulphates  of  baryta  and  strontia,  al- 
though themselves  decomposable  by  the  action  of  steam,  at  high  tern* 
peratures,  are  still  capable  of  thus  aiding  in  the  decomposition  of  the 
sulphates  and  muriates  of  potash  and  soda,  and  yield  the  alkali  by  (he 
action  of  water.  The  neutral  phosphates  and  neutral  silicates  of  pot- 
ash and  soda  when  thus  treated  form  basic  salts,  which  are  soluble  in 
water,  and  then  decomposable  by  carbonic  acid.  The  alkalies,  lime, 
and  magnesia  will  also  thus  combine  with  a  portion  of  free  potash  or 
soda,  which  may  be  extracted  by  water.  Other  materials  are  capable 
of  being  used  as  combining  substances,  but  I  have  named  those  which 
I  consider  preferable. 

The  decomposition  of  the  muriate  of  soda  by  the  action  of  steam, 
at  a  high  temperature^  may  be  applied  to  the  production  of  soda  in 
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another  way,  videlicet,  by  exposing  the  muriate,  mixed  with  sulphate 
of  lime,  to  a  high  heat,  and  to  the  current  of  steam,  and  afterwards 
decomposing  the  sulphate  of  soda  thus  formed  by  the  usual  mode. 
For  this  process  I  use  a  horizontal  cylinder,  of  close  fireware,  protect- 
ed on  the  inside  from  the  action  of  the  lime  and  sulphate,  by  a  lining 
of  carbonate  of  magnesia,  and  provided  with  an  opening  for  charging 
capable  of  being  made  air-tight.  Into  the  top  of  the  cylinder  at  one 
end  a  steam-pipe  is  introduced,  and  from  the  other  end  at  the  top,  an 
escape-pipe  connects,  with  suitable  condensers,  for  collecting  the  va- 
porized salt  and  acid.  The  cylinder  is  half  filled  with  a  mixture  of 
equal  parts*  by  weight,  of  sulphate  of  lime  and  muriate  of  soda,  the 
opening  made  tight,  and  the  cylinder  and  its  contents  brought  to  a  red 
heat.  A  current  of  heated  steam  is  then  admitted,  which  passes  over 
the  surface  of  the  melted  mixture,  and  carries  off  muriatic  acid,  with 
more  or  less  volatilized  salt  into  the  condensers.  When  the  steam 
escaping  from  the  cylinder  ceases  to  contain  any  notable  quantity  of 
muriatic  acid,  the  operation  is  discontinued,  and  the  charge  is  with* 
drawn.  Its  soluble  salts  are  extracted  by  water,  and  the  sulphate  of 
soda  separated  from  any  undecomposed  muriate  by  evaporation  and 
crystalization.  In  this  operation  the  heat  should  not  be  raised  so  high 
as  to  cause  the  decomposition,  by  the  steam,  of  the  sulphate  of  soda 
produced  or  of  the  sulphate  of  lime  itself.  I  obtain  the  chromates  of 
potash  and  soda  by  subjecting  a  mixture  of  the  muriate  or  sulphate 
of  either  of  those  bases  respectively  with  chrome  ore  in  fine  powder, 
at  a  bright  red  heat,  to  the  action  of  a  current  of  steam  and  atmos- 
pheric air.  The  muriatic  or  sulphuric  acid  is  carried  off  by  the  steam, 
and  the  oxide  of  chromium  is  oxidized  and  reacts  upon  the  liberated 
alkali,  forming  a  chromate.  When  the  sulphate  of  potash  or  soda  is 
to  be  used,  I  mix  intimately  one  part  by  weight  of  ground  chrome  ore 
with  two  parts  of  the  sulphate  of  potash  or  soda  and  two  parts  of 
lime,  and  heat  the  mixture  to  bright  redness  for  eighteen  or  twenty 
hours,  on  the  hearth  of  a  reverbcratory  fu^nace,  while  currents  of 
heated  steam  are  thrown  upon  its  surface  from  pipes  coming  through 
the  roof  of  the  furnace.  The  atmosphere  in  the  furnace  must  always 
be  kept  in  an  oxidizing  state  by  the  admission  of  a  sufficient  quantity 
of  air  through  openings  above  the  level  of  the  fuel,  and  the  charge 
should  be  freqaently  stirred  to  expose  fresh  surfaces  to  the  steam  and 
air.  The  lime  is  not  absolutely  required  in  the  above  mixture,  but  I 
prefer  it  as  aiding  the  action  and  making  the  charge  more  porous. 
When  the  charge  is  found  by  the  usual  tests  to  contain  a  sufficient 
quantity  of  the  alkaline  chromate,  it  is  withdrawn,  and  the  soluble 
parts  extracted  by  water  and  treated  in  the  usual  way.  When  I  wish 
to  use  the  muriates  of  potash  and  soda  for  the  production  of  the  chro- 
mates of  potash  and  soda,  I  mix  the  ground  chrome  ore  with  twice 
its  weight  of  powdered  chalk,  moisten  the  mixture  with  water,  and 
form  it  into  pieces  of  about  half  an  inch  in  diameter,  which  are  well 
dried.  With  these  I  fill  a  cylinder,  having  a  retort  and  steam-pipes 
attached,  such  as  are  described  for  the  decomposition  of  the  muriates 
of  potash  and  soda  by  means  of  alumina ;  and  I  proceed  exactly  as 
in  that  operation^  except  that  I  insert  another  pipe  near  the  bottom  of 
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mixes  with  the  ascending  current  of  steam  and  salt  vapor,  so  as  to 
pass  with  them  through  the  charge.  When  the  nature  of  the  vapors, 
escaping  from  the  top  of  the  cylinder,  is  such  as  I  have  before  describ- 
edy  as  indicating  that  the  decomposition  of  the  muriate  ceases  to  be 
effected  in  the  cylinder,  the  charge  is  withdrawn,  and  the  alkaline 
chromate  extracted  by  water  as  usual. 

Though  I  prefer,  in  all  the  above  described  processes,  beating  the 
steam  highly  before  passing  it  upon  the  salt  to  be  decomposed, yet  the 
same  effect  will  be  produced  whenever  the  steam  and  salt  are  in  con- 
tact at  the  proper  temperature  for  the  respective  decompositions, 
whether  they  have  both  been  previously  heated,  or  one  alone  heated, 
so  highly  as  to  be  able  to  raise  the  other  to  the  required  temperature. 
As  has  been  before  stated,  some  of  the  salts  are  decomposable  by 
steam  at  a  much  lower  temperature  than  others,  but  with  all,  the  de- 
composition  proceeds  more  rapidly  in  proportion  as  the  heat  is  in- 
creased. 

I  claim,  as  of  my  invention,  the  decomposing  the  sulphates  of  ba- 
ryta, strontia,  lime,  and  magnesia,  and  the  muriates  of  baryta,  stron- 
tia,  and  lime,  by  exposing  them  at  a  high  temperature  to  the  action 
of  a  current  of  steam,  for  the  purpose  of  obtaining  the  acids  and  the 
alkalies  of  these  salts  respectively. 

I  claim  as  of  my  invention  the  decomposing  the  sulphates  and  mu- 
riates of  potash  and  soda,  for  the  purpose  of  obtaining  the  acids  and 
the  alkalies  of  these  salts  respectively,  by  exposing  them  at  a  high 
temperature  to  the  joint  action  of  a  current  of  steam  and  of  alumina, 
or  other  combining  substance. 

I  claim  as  of  my  invention  the  making  sulphate  of  soda,  by  the 
combined  action  of  sulpliate  of  lime  and  a  current  of  steam  upon  the 
muriate  of  soda,  at  a  red  heat. 

I  claim  as  of  my  invention  the  making  the  chromates  of  potash  and 
soda  by  exposing  a  mixture  of  chrome  ore,  and  the  sulphates  or  mu- 
riates of  those  alkalies  respectively,  at  a  bright  red  heat,  to  a  current 
of  steam  and  an  oxidizing  atmosphere. 

I  claim  as  of  my  invention  making  aluminate  of  potash  and  soda, 
by  the  action  of  a  current  of  steam  upon  a  mixture  of  alumina  and 
the  sulphate  or  muriate  of  potash  or  soda,  at  a  high  red  heat. — [7n* 
rolled  July  Zl^  1847,] 


MECHANICS,  PHYSICS,  AND  CHEMISTRY. 

Drayton^ s  Process  for  Silvering  Glass. 

The  Western  Scienti&c  Institution,  Leicester-square,  London,  has 
lately  roused  itself  from  its  former  torpid  state,  and  is  now  making 
considerable  efforts  in  the  direction  of  general  usefulness.  Several 
of  the  late  meetings  have  assumed  a  more  stirring  aspect,  and  good 
results  are  to  be  looked  for  from  it.  Among  the  list  of  the  papers  re* 
oently  read  before  the  members,  is  one  by  Mr.  Foord,  ^  On  Drayton's 
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ineulou  oi  oiiveruig  oiass,  comparing  iiie  improvea  pian  wim  me 
deleterious  aud  imperfect  system  lately  pursued.  The  injury  suffered 
by  the  workmen  from  the  action  of  the  mercury  used  in  forming  the 
amalgam,  ought  to  he  a  sufficient  reason  for  banishing  the  old  system, 
were  it  even  more  economical,  instead  of  more  expensive,  than  the 
new  process.  A  perusal  of  the  report  of  Mr.  Foord's  practically  de- 
scriptive paper  below,  will  show  that  we  do  not  magnify  the  evil. 

The  discovery  of  the  process  of  coating  glass  surfaces  with  a  film 
of  metallic  silver  in  the  mirror  form  (thesnbject  of  the  present  paper), 
was,  most  probably,  made  at  the  suggestion  of  some  accidental  cir- 
cumstance, and  was,  as  a  discovery,  perfected  in  the  hands  of  Mr. 
Drayton,  not  by  theoretical  reasoning,  or  a  strictly  inductive  method, 
but  by  the  laborious  method  of  persevering  in  experiments,  such  as 
were  by  him,  from  time  to  time,  considered  most  likely  to  yield  satis- 
factory results.  Nor  do  the  many  results  tlius  obtained  appear  to 
have  been  classified  or  noted,  and  hence,  when  first  put  into  the  hands 
of  the  manufacturer,  this  discovery  was  nehher  more  nor  less  than  a 
perfectly  new  and  beautiful  fact,  which  had  yet  to  be  elaborated  into 
a' workable  process,  being  surrounded  with  practical  difficulties,  and 
as  yet  deficient  of  those  mechanical  and  other  auxiliary  appliances 
which  convert  the  experience  of  the  philosopher  into  the  practice  of 
the  manufacturer — in  fact,  this  discovery  was  made  in  exactly  the 
same  manner,  and  under  similar  circumstances,  with  the  Daguerreo- 
type ;  and,  like  that  process,  could  not,  in  the  present  state  of  science, 
have  been  discovered  by  a  strictly  inductive  method,  requiring  also, 
like  it,  an  uncommon  description  of  genius,  combined  with  the  great- 
est perseverance  for  its  development ;  and  the  parallel  between  these 
two  processes  liolds  so  far  good  that  they  have  both  passed  through 
similar  progressive  steps  of  improvement,  and  have  both  arrived  at  a 
state  of  perfection  in  practice,  while  each  remains  without  a  theory. 
More  with  a  view  to  the  gratification  of  those  interested  in  scientific 
matters,  than  with  an  idea  of  attracting  the  public  attention  to  a  new 
feature  in  commerce,  this  process  was  in  a  comparatively  early  stage 
of  its  progression  towards  its  present  perfect  state,  brought  forward 
as  the  subject  of  a  lecture  by  Dr.  Faraday,  on  one  of  the  Friday  eve- 
ning meetings,  at  the  Royal  Institution,  at  which  time  it  excited  that 
almost  universal  desire  to  become  practically  acquainted  with  its  rou- 
tine, which  is  the  characteristic  of  what  may  be  called  popular  dis- 
coveries, and  which  we  all  felt  in  the  cases  of  the  discoveries  of  Da- 
guerre,  Talbot,  Spencer,  and  Schonbein  ;  and,  from  the  time  when 
this  excitement  subsided  to  the  present,  the  unceasing  efibrts  for  its 
improvement  have  been  gradually  rewarded,  until  all  difficulties  stand- 
ing in  the  way  of  its  practice  having  been  removed,  it  has  at  last  be- 
come a  process  having  many  advantages  over  the  old  method  of  sil- 
vering mirrors,  and  which  can  be  carried  on  at  a  price  commanding 
an  extensive  sale.  Before  we  can  make  a  just  comparison  of  these 
two  processes,  it  will  be  necessary  to  consider  them  each  as  at  present 
conducted.  By  the  old  method  the  reflecting  metallic  surface  is  ob- 
tained by  spreading  out  upon  a  perfectly  fiat  table  of  slate  or  stone  a 
tinfoil  of  a  size  a  little  larger  than  that  of  the  plate  to  be  silvered  5 
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and  having  rubbed  this  foil  perfectly  flat,  and  having  cleaned  the  glass 
to  be  silvered,  with  extreme  carefulness,  the  mercury  is  flooded  over 
the  surface  of  the  foil ;  and,  before  it  has  had  sufficient  time  to  amalga- 
mate very  deeply  into  the  substance  of  the  latter,  the  glass  is  slid  on 
in  such  a  manner  as  to  push  before  it  the  greater  part  of  the  mercury 
and  any  particles  of  dust  which  may  have  collected  on  its  surface,  re- 
taining between  its  under  surface  and  the  foil  a  stratum  of  mercury 
perfectly  free  from  scum  or  any  other  matter  which  can  effect  its  bril- 
liancy ;  and,  as  soon  as  the  glass  is  thus  slid  on,  weights  of  cast-iron 
are  placed  over  its  entire  surface,  so  as  gradually  to  squeeze  out  the 
surplus  of  mercury — the  object  being  to  leave  only  the  solid  amalgam 
of  mercury  with  the  tinfoil,  in  contact  with  the  glass  surface ;  and  the 
more  effectually  to  drain  off  the  mercury,  the  table  is,  ader  a  certaia 
time,  inclined  by  a  screw  mechanism,  upon  its  bearings,  and  ultimiate- 
]y  the  weights  are  removed,  and  the  glass  is  gradually  elevated  to  a 
vertical  position ;  if  the  weight  be  removed  before  the  mercury  is 
sufficiently  well  drained  off,  or  if  the  glass  is  elevated  too  quickly,  the 
rapid  draining  of  the  mercury  is  accompanied  by  the  insinuation  of 
atmospheric  air  between  the  glass  and  the  amalgamated  foil,  spoiling 
the  result.  As  the  presence  of  moisture  would  be  detrimental,  the 
silverer's  workshop  is  kept  at  a  comparatively  high  temperature.  The 
mercury,  which  flows  from  the  glass,  from  first  to  last,  is  carefully  col- 
lected, a  narrow  gutter  running  round  each  silvering  table,  and  the 
mercury  thus-  collected  retains  in  solution  a  small  quantity  of  tin, 
which  is  found  to  be  serviceable,  by  preventing  its  too  rapid  amalga- 
mating action  in  future  operations,  which  would  be  liable  to  dissolve 
the  foil  into  holes,  before  the  glass  could  be  placed  upon  it.  By  the 
process  in  silvering  concave  or  convex  surfaces,  it  is  necessary  to  make 
a  mould  of  plaster  of  Paris,  and  to  rub  the  foil  with  caution,  until  it 
assumes  the  curve  of  the  surface  of  the  glass  to  be  silvered — in  other 
respects,  the  method  of  silvering  is  the  same  as  the  preceding;  it  must, 
however,  be  observed,  that  if  the  curvature  be  deep,  the  process  be- 
comes difficult  or  quite  impossible,  and  that  surfaces  of  irregular  cur- 
vature cannot,  in  any  way,  be  silvered  by  this  process.  The  process 
of  Drayton  is  so  far  different  from  the  preceding,  that  the  only  point 
in  which  they  can  be  said  to  resemble  each  other  is,  that  they  produce 
a  result  of  the  same  general  appearance ;  and,  as  far  as  plain  mirrors 
are  concerned,  applicable  to  the  same  purposes.  By  Mr.  Drayton's 
process,  two  solutions  are  requisite,  the  silver  solution  containing  in 
the  proportion  of  1  oz.  of  nitrate  of  silver ;  2  ozs.  of  distilled  water ; 
hartshorn  of  the  old  pharmacopma  fa  solution  of  carbonate  of  am- 
monia), 1  drachm ;  ammonia  water,  h  orachm ;  spirits  of  wine,  3  ozs. — 
dissolving  the  nitrate  in  the  distilled  water,  and  filtering  the  precipitate 
of  carbonate  of  silver;  after  the  addition  of  the  alkalies,  and,  before 
adding  the  spirit  of  wine  to  the  solution  thus  prepared,  a  quantity  of 
the  essential  oil  is  added,  with  agitation,  in  the  proportion  of  20  grains 
or  more  to  each  ounce  of  solution,  the  proportion  of  the  constituents 
of  the  solution  not  being  very  definite.  The  solution  thus  prepared, 
gradually  deposits  a  black  precipitate,  rich  in  silver,  and  as  soon  as  it 
has  ceased  to  do  so,  which  happens  after  a  day  or  two,  becomes  fit 
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dissolved  in  spirits  of  wine,  in  about  the  proportion  of  1  oz.  of  oil  of 
clores  to  3  of  spirits  of  wine,  tiut  may  be  used  with  almost  any  pro- 
portion of  spirit  greater  than  3  to  1 ;  if  a  proportionately  greater  quan- 
tity be  employed  of  the  o[(  of  cloves  solution,  of  the  proportions  now 
given,  about  20  drops  are  ib  be  employed  for  each  ounce  of  the  sil- 
ver solution.  The  oil  of  cassia  appears  to  determine  the  brilliancy  of 
the  metallic  deposit,  which  is  thrown  from  the  silver  solution  when- 
ever the  oil  of  cloves  solution  is  added  thereto,  and  the  quantity  of 
the  oil  of  cloves  solution  determines  the  rapidity  of  the  deposit  and 
the  thickness  of  the  coat  of  silver.  The  filtering  of  the  silvering  so- 
lution must  not  be  made  through  filtering  paper,  or  any  other  animal 
and  vegetable  fabric,  but  through  asbestos,  or  some  other  substance^ 
which  is  without  action  upon  it. 

In  applying  the  above  principle  to  the  silvering  of  plain  mirrors, 
the  glass  and  necessary  apparatus  being  cleaned  with  the  greatest 
nicety, and  the  glass  beingplaced  in  a  suitable  trough,or  vessel, is  flood- 
ed over  with  the  silvering  solution,  to  which  the  proper  proportion  of 
oil  of  cloves  solution  has  just  been  added,  and  is  allowed  to  remain 
in  such  position  for  about  three  hours,  at  the  end  of  which  time  there 
has  been  deposited  upon  it  from  the  solution  a  film  of  pure  silver,  of 
the  greatest  brilliancy,  and  so  extremely  adhesive,  that  it  can  be  per- 
fectly removed  only  by  the  action  of  acids.  The  plate  thus  silvered, 
although  it  is  perfect  in  reflective  power,  has  yet  to  undergo  such  pro- 
cess, as  will  ensure  its  permanence  and  durability ;  to  this  purpose  it 
is  placed  on  an  incline,  and  washed  by  repeated  currents,  or  floodings, 
of  distilled  water — so  as  to  remove  from  the  back  all  extraneous,  re- 
sinous, and  other  matters,  products  of  the  chemical  action,  to  which 
this  precipitation  of  the  silver  is  due  ;  and  is  then  wheeled  ^n  a  car- 
riage into  a  kiln  or  oven,  raised  to  a  proper  temperature,  and  where 
it  remains  for  several  hours.  As  soon  as  withdrawn,  it  is  protected 
at  the  back  by  a  coat  of  black  varnish,  and  is  then  so  durable,  as  not 
only  to  stand  under  all  ordinary  circumstances,  but  likewise  to  with- 
stand the  action  of  the  most  rigid  tests  that  can  be  applied  to  it.  Now, 
as  this  process  is  performed  through  the  medium  of  a  fluid,  it  happens 
that  glass  surfaces,  of  any  curvature,  can  be  silvered — in  short,  that 
we  can  silver  the  inside  of  any  glass  vessel,  into  which  we  can  intro- 
duce the  solution,  even  the  finest  capillary  tubes.  Now,  as  the  silver 
is  gradually  deposited  in  close  contact  with  the  polished  glass  surface, 
it  presents,  of  necessity,  a  counterpart  surface  also,  of  the  most  per- 
fect polish;  and  as  its  metallic  resplendence  is  entirely  due  to  the  com- 
pactness of  its  structure,  and  the  perfection  of  this  surface,  it  follows, 
that  the  film  of  silver  is  required  to  be  no  thicker  than  to  be  opaque 
— hence  in  this  process,  silver  is  employed  at  about  the  same  cost  as 
that  of  the  old  process,  with  amalgamated  tinfoil.  If  a  thick  coat  be 
for  experiment  thrown  down,  it  will  be  found  that  the  deposit  becomes 
less  and  less  compact,  as  it  becomes  more  distant  from  the  glass  sur- 
face— so  that  at  the  back  of  the  glass  we  find  a  black  pulverulent 
sponge  of  metallic  silver,  which  owes  its  blackness  to  the  extreme  fine- 
ness and  want  of  aggregation  of  its  particles.    To  prove  that  the  me- 
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is  only  necessary  to  rub  down  a  little  of  any  precipitated  ductile  metal, 
either  in  its  finely-pulverulent  black  state,  or,  that  of  a  grey,  unmetal- 
]ic-looking  powder,  to  communicate  to  it,  by  the  coherence  of  its  par- 
ticles, the  highest  degree  of  metallic  lustre.  Without  attempting  any 
theory  for  this  new  process  of  silvering,  it  may  be  remarked,  that  the 
solution  of  silver  contains  also  materials  of  a  deoxidating  nature,  and 
that  the  addition  of  a  solution  of  essential  oil  of  cloves  brings  aboat 
such  a  change,  that  the  silver  is  gradually  deposited  upon  the  sides  of 
the  vessel  in  which  it  is  contained,  and  upon  the  surface  of  such  solid 
substances  as  may  be  contained  in  it,  much  in  the  same  way  as  a  body 
in  crystalizing  does  not  deposit  crystals  equally  throughout  its  bulk,  but 
by  preference,  on  the  sides  of  the  containing  vessel,  or  upon  the  sticks, 
or  strings,  which  have  been  introduced  as  a  nucleus  for  their  deposi- 
tion. Whether  the  silver  be  contained  in  the  solution  as  an  amide, 
or  in  any  complex  organic  compound,  I  do  not  pretend  to  offer  any 
opinion.  When  Baron  Liebig  was  in  England,  he  appeared  much 
interested  in  the  process ;  and,  so  far  from  offering  an  explanation  of 
its  principle,  he  took  away  a  phial  of  the  solution  for  investigation, 
promising  to  write  in  due  time  respecting  it ;  and  his  communication 
has  not,  up  to  this  time,  been  received.  In  concluding  these  remarks, 
I  may  observe,  that  the  compounds  prescribed  by  Mr.  Drayton,  may 
be  replaced  by  others  of  similar  properties— thus,  the  oil  of  cloves 
may  be  replaced,  I  am  informed,  by  oil  of  pimento,  and,  perhaps,  also 
by  such  other  of  the  essential  oils  as  have  an  acid  character ;  but,  un- 
til the  theory  for  this  process  be  given,  the  limits,  within  which  these 
substitutions  lie,  cannot  be  determined.  To  compare  the  new  process 
of  Drayton  with  the  old  method  of  silvering,  it  may  be  observed,  in 
relation  to  the  comparative  rapidity  of  the  processes,  that  by  the  old 
plan  the  process  takes  many  days,  the  glasses  draining  mercury  after 
they  are  fixed,  unless  they  have  been  allowed  to  stand  a  sufficient 
lime,  the  mercury  so  running  off  spoiling  any  gilt  work  on  which  it 
might  happen  to  settle.  By  the  new  process  the  glass  is  returnable 
within  48  hours — in  many  cases,  glasses  which  have  been  sent  to  the 
Paris  depot  in  the  morning  (of  which  I  will  speak  presently)  for  sil- 
vering, have  been  returned  in  the  evening,  quite  dry,  varnished,  and 
in  perfect  condition — the  silvering  taking  three  hours,  the  remaining 
time  being  taken  up  in  the  kiln  drying,  and  in  allowing  the  two  coats 
of  protective  varnish  to  become  dry.  In  respect  to  quality,  the  color 
of  the  tin  amalgam  is  a  bluish-white,  that  of  the  silver  coat  is  a  purer 
white,  which,  if  colored  at  all,  approaches  more  to  a  warm  tint,  hav- 
ing a  superior  brilliancy  and  power  of  reflection — a  difference  suffi- 
ciently obvious  by  daylight,  but  more  especially  so  by  gas  or  any 
other  artificial  light,  so  much  so,  as  to  promise  economy  in  the  light- 
ing of  large  apartments,  decorated  by  mirrors  of  this  description,  l^t 
respect  to  comparative  durability,  without  being  too  hasty  in  speakios: 
positively  respecting  a  matter  of  two  or  three  years  experience,  I  may 
say,  that,  since  the  process  has  been  perfected,  the  most  rigid  tests 
have  been  applied  with  most  satisfactory  results ;  the  mirrors  have 
been  suspended  for  weeks  in  positions  in  which  the  atmosphere  has 
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been  charged  with  sulphuretted  vapors,  without  suffering  the  least 
change ;  and  those  manufactured  at  the  opening  of  the  business,  are, 
at  this  day,  as  perfect  as  those  just  completed — it  is  permanent  in  sun- 
shine, and  not  affected  in  damp— ^may  be  carelessly,  and  even  rough- 
lyj  handled — and,  as  for  thedurability  of  the  protective  varnish,  it  has 
even  remained  in  a  stove  at  70**  Cent.  (158  Fahrenheit)  for  15  days, 
without,  in  any  degree,  suffering — not  so  with  the  old  process,  the 
amalgam  being  so  far  decomposable  by  the  volatilising  of  the  mer- 
cury, that  most  old  glasses  are  more  or  less  spotted ;  while,  in  all  cases, 
it  is  absolutely  necessary  to  move  a  new  glass,  without  even  touching 
the  amalgam,  which  adheres  but  slightly  to  the  glass,  so  as  to  be  dis- 
placed by  the  slightest  pressure,  rendering  paneled  blind  frames,  with 
flannel  facings  (in  all  large  glasses  especially)  necessary,  and  so  at 
least  doubling  the  expense  of  the  cost  of  silvering — no  such  blind 
frames  being  required  with  glasses  silvered  by  the  new  method,  so 
long  as  the  frame  is  sufficiently  strong  to  support  the  glass.  Respect- 
ing the  cost,  I  may  mention  that  silvering  by  the  new  process,  is  at 
present  charged  at  Paris  at  8  per  cent,  on  the  value  of  the  unsilvered 
plate.  Lastly,  but  most  importantly,  it  must  be  mentioned,  that  (he 
old  process  is  rapidly  destructive  of  life,  mercury  being  volatile  at  alt 
temperatures  above  the  freezing  point  of  water,  and  considerably  so 
at  the  high  temperature  of  the  silvering  shop — these  workmen  live  in 
an  atmosphere  saturated  with  mercury,  and  with  little  exercise  or  air 
soon  exchange  that  disposition  to  activity,  which  would  prompt  them 
to  cautiousness  and  cleanliness,  for  an  apathy  which  permits  the  sub- 
tle poison  to  make,  unobserved,  its  gradual,  but  not  less  certain,  in- 
roads upon  the  constitution,  until  the  whole  system  is  saturated  with 
mercury,  rendering  the  body  indescribably  loathsome,  permanently 
impairing  the  action  of  the  nervous  system,  producing  involuntary 
motion  of  the  extremities,  and  eventually  a  complete  waste  of  both 
the  mental  faculties  and  corporeal  system,  terminating,  after  much 
suffering,  in  death.  I  do  not  know  that  the  description  which  I  have 
given  is  exactly  such  as  a  professional  man  would  have  furnished, but  I 
have  endeavored  to  describe,  without  exaggeration,  what  is  constant- 
ly occurring,  and  what  I  have  myself  witnessed.  It  has  been  re- 
marked, that  when  the  workman  is  sufficiently  careful  of  himself,  ho 
may  remain  at  this  employment  for  a  long  time  without  suffering  any- 
serious  detriment  to  his  health,  and  that  the  effects  of  the  mercury 
are  too  often  augmented  by  the  habit  of  drinking  spirits ;  but  how 
rarely  is  it  the  case,  that  we  find  a  man  in  such  employment  who  has 
the  energy  of  system  to  withstand  the  depressing  effect  of  the  work- 
shop; and  who  can  wonder  that,  when  a  man  has  by  loss  of  health 
ceased  to  enjoy  his  existence,  that  he  should  sink  into  that  apathetic 
state,  which  takes  no  precautions  against  the  progress  of  the  disease, 
and  which  flies  to  the  use  of  spirit  as  a  temporary  stimulant  (?),  and, 
in  many  cases,  even  deceiving  himself  into  the  belief  that  spirituous 
drinks  are  a  specific  for  the  mercury?  So  far  from  taking  precau- 
tions against  it,  the  general  practice  seems  to  be,  such  as  is  most  cer- 
tainly calculated  to  bring  about  the  effect  in  the  most  speedy  manner. 
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coming  10  worK  in  me  morning,  nang  up  ineir  ciornes  in  me  work- 
shop, to  become  saturated  with  mercury  in  the  course  of  the  day,  and, 
putting  them  on  again  when  leaving  work,  hang  up  their  working 
clothes  to  become  similarly  saturated  by  the  time  they  come  in  the 
morning ;  and  so  from  Monday  morning  to  Saturday  night,  taking 
their  food  with  them  to  work,  in  their  pockets,  as  if  to  saturate  it  also 
with  the  poison,  and  to  prevent  them  the  chance  of  a  breath  qf  fresh 
air  during  the  dinner  hour.  This  system,  however,  is  not  to  be  con- 
sidered as  a  point  of  negligence  on  the  part  of  the  men,  but  as  a  con- 
sequence of  the  apathetic  state,  the  natural  result  of  confinement  in 
the  silvering  workshop.  With  the  new  process,  there  is  no  injurions 
exhalation  whatever;  the  nitrate  of  silver  solution  will  stain  the  hands 
if  spilled  over  them,  but,  as  hands  stained  in  this  manner  point  out 
the  careless  workmen,  this  point  must  be  allowed  to  be  an  advantage. 
productive  of  dexterity  and  carefulness;  hands  so  stained  remain 
black  for  several  days,  when  the  skin  peels  off  without  further  incon- 
venience ;  all  that  can  be  said  against  the  spirit  and  the  essential  oils 
is,  that  they  would  form  by  their  mixture  liquors  of  too  palatable  a 
quality  to  be  safely  trusted  about  in  their  unmixed  state. 

In  conclusion,  1  beg  to  remark  that  at  the  Paris  depot,  under  the 
direction  of  the  perfector  of  the  process,  M.  G.  F.  Tourape,  there 
have  been  silvered  and  sent  out,  in  execution  of  orders,  during  the 
last  four  months,  between  500  and  1000  large  glasses,  averaging  sizes 
between  a  100  by  66  and  36  by  27,  of  which  a  shipment  of  about  25 
large  glasses  was  made  to  China  ;  and  that  the  trade  is  now  making 
such  progress,  that  we  may  fairly  expect  to  see  it  before  long  a  matter 
of  at  least  very  general  adoption — not  only  for  plain  mirrors,  but  as 
a  new  element  in  decorative  art,  and  an  auxiliary  to  optical  and  gene- 
ral science.  To  suggest,  for  example,  a  few  of  the  many  purposes  to 
which  this  invention  is  applicable,  I  may  mention,  in  conckision,  the 
covering  of  the  unsightly  iron  pillars,  which  disfigure  the  appearance 
of  shop  windows,  with  silvered  glass  tubes,  or  columns,  and  lacquered 
brass  or  gilt  enrichments ;  the  fitting  up  of  large  chandeliers  with 
vase-shaped  centres  of  silvered  and  cut  glass,  which  would  produce 
a  refulgence  as  yet  unobtained;  for  theatrical  purposes  it  would  he 
most  generally  useful — for  curved  shop  faciers,  for  curved   panels, 

d  combined  with  gilt  work,  crimson,  and  other  velvets  and  hang- 
ings, generally  for  cornice  poles,  and  general  decoration.  Nor  woM 
it  be  less  useful  for  fancy  temples,  and  durable  centre  ornaments  (oj 
table  decoration.  Indeed,  for  almost  all  purposes  of  decoration  it 
may  be  applied  ;  while  for  silvering  surgeons'  specula,  for  looking  ipto 
the  air,  it  will  be  available,  the  depth  of  the  curves  required  being 
greater  than  can  be  with  certainty  silvered  by  the  old  process,  and  the 
cost  of  ground  metallic  specula  being  by  far  too  expensive  forgeneral  use. 
In  short,  this  process  is  so  universally  applicable,  that  its  employme^j 
is  not  limited  by  any  difliculty  of  silvering  highly-complex  forms  oi 
glass,  but  only  where  there  is  difiSculty  in  fashioning  the  glass  itself. 
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Seventeenth  Meeting  of  the  British  Association  for  the  Advance- 
ment of  Science,  held  at  Oxford,  June  23,  1847. 
We  have  prepared,  for  the  Journal  of  the  Franklin  Institute,  the 
following  abstract  of  the  proceedings  of  the  British  Association  at  its 
late  annual  meeting.  Our  limits  will  not  permit  an  extended  notice  of  the 
many  interesting  scientific  and  practical  subjects  which  were  there 
discussed ;  and  while  we  have  made  extracts  from  the  reports  of  such 
as  we  conceived  would  be  of  more  particular  interest  to  our  readers, 
we  have  been  compelled  to  omit  much  that  is  deserving  of  attention. 

The  General  Committee  met  on  the  23rd  of  June,  received  reports 
from  the  Treasurer  and  Council,  and  transacted  other  usual  business. 
In  the  afternoon  the  General  Meeting  of  the  Association  took  place, 
when  Sir  R.  J.  Murchison,  after  a  short  address,  introduced  the  new 
President,  Sir  R.  H.  Inglis,  to  the  chair.  In  compliance  with  the 
usual  custom,  the  new  President,  on  taking  his  seat,  delivered  an  ad- 
dress to  the  Meeting,  in  which  he  briefly  reviewed  the  state  and  pro- 
gress of  science  during  the  past  year ;  referring  particularly  to  Astro- 
nomy, Physiology,  Etherization,  Microscopic  Research,  Natural  His- 
tory, Botany,  and  Electro-Magnetism,  as  applied  to  Telegraphic  com- 
munications. When  speaking  on  the  last-mentioned  subject,  he  ad- 
verted to  the  general  adoption  and  rapid  extension  of  the  Electric 
Telegraph  system  of  communication  in  the  United  States,  and  express- 
ed his  feeling  of  regret  that  this  great  discovery  had  been  so  inade- 
quately adopted  in  Great  Britain. 

Other  meetings  of  the  General  Committee  and  of  the  Associatioa 
were  held  for  the  transaction  of  the  usual  routine  business. 

On  Thursday,  June  24,  the  meetings  of  the  Sections  commenced; 
the  first  being  that  of  Section  A,  on  Mathematical  and  Physical  Sci- 
ence. Of  some  of  the  papers  read  before  this  Section,  we  extract  the 
following  notices,  as  reported  in  the  London  Athenasum: 

On  the  Atmosphere  of  the  Moon,  by  J.  Grooby. — Whether  the 
Moon  has  an  atmosphere  or  body  of  air  similar  to  that  which  sur- 
rounds the  Earth,  has  long  been  a  fertile  subject  of  dispute  among 
philosophers,  some  affirming  its  existence  and  others  as  strenuously 
denying  it.  Some,  who  take  the  negative  side  of  the  argument,  have 
urged  in  defence  of  their  opinion,  the  constant  serenity  of  the  Moon's 
surface,  always  undisturbed  by  clouds  or  vapors,  and  even  the  small- 
est of  the  numerous  spots  or  macula3  which  crowd  her  surface  being 
at  all  times  equally  visible.  This  certainly  would  be  a  very  strong 
argument  against  an  atmosphere  were  the  assertions  on  which  it  is 
founded  to  be  relied  upon.  But  this  does  not  appear  to  be  the  case ; 
for,  on  the  other  hand,  there  are  many  astronomers  who  affirm  that  the 
Moon  is  not  always  equally  clear  and  distinct.  He velius  says,  that 
he  has  several  times  found,  in  skies  perfectly  clear,  when  even  stars 
of  the  sixth  and  seventh  magnitudes  were  conspicuous,  yet  at  the 
same  altitude  of  the  Moon  and  the  same  distance  from  the  Earth,  and 
with  one  and  the  same  excellent  telescope,  the  Moon  and  its  macnltB 
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do  not  appear  equally  lucid,  clear^and  perspieuons  at  all  times.  He  also 
adds,  <^  From  the  circumstances  of  the  observationy  it  is  evident  that 
the  reason  of  this  phenomenon  is  not  either  in  our  air,  in  the  telescope, 
in  the  Moon,  or  in  the  spectator's  eye,  but  must  be  looked  for  in  some- 
thing existing  about  the  Moon,  that  is  (I  presume)  in  its  atmosphere.'- 
Again,  the  existence  of  a  lunar  atmosphere  has  been  denied  because 
the  stars,  in  an  occultation,  when  just  about  to  disappear  behind  ibe 
body  of  the  Moon,  retain  their  full  lustre  till  they  seem  to  touch  the 
very  edge,  and  then  vanish  in  a  moment,  which  phenomenon  (it  is 
urged)  could  not  hapjien  if  the  Moon  were  encompassed  with  an  at- 
mosphere. Here,  again,  the  evidence  of  different  astronomers  is  at 
variance,  one  party  affirming  and  the  other  denying  the  fact.  Nay, 
even  the  same  individual  has  sometimes  observed  both  stars  and  pla- 
nets to  undergo  a  change,  both  in  brightness,  form,  and  color,  wiieo 
close  to  the  Moon's  limb,  while  at  other  times  he  has  perceived  no- 
thing of  the  kind.  A  third  argument  against  the  existence  of  an  at- 
mosphere (and  the  last  I  shall  notice)  is  this.  If  (it  is  affirmed)  ibe 
Moon  were  surrounded  by  an  atmosphere,  then  the  duration  of  eclipses 
atid  occultations  ought  to  be  diminished  by  means  of  its  refractife 
power,  and  hence  a  celebrated  French  astronomer  (in  a  Memoir  writ- 
ten expressly  on  this  subject),  has  endeavored  to  demonstrate  that^if 
such  an  atmosphere  did  exist,  and  its  horizontal  refraction  amounted 
to  only  8",  there  could  never  be  a  total  eclipse  of  the  Sun.  But  (he 
continues)  in  the  eclipse  of  that  luminary,  which  happened  in  1724, 
the  total  darkness  continued  for  two  minutes  sixteen  seconds.  Many 
eminent  astronomers  concur  with  the  one  I  have  just  quoted,  in  de- 
nying that  anything  like  refraction  can  exist,  or  has  ever  been  observ- 
ed to  exist  about  the  Moon's  atmosphere;  others,  equally  eminent, as- 
sert that  they  have  observed  the  most  unequivocal  proo&  of  it.  Both 
Halley  and  Euler  speak  of  the  evident  distortion  observable  in  the 
Sun's  limb  in  total  and  annular  eclipses.  The  latter,  in  particular, 
says,  in  the  eclipse  of  the  Sun  which  happened  in  July,  1748,  be  ob- 
served, that  when  the  uncovered  part  of  the  Sun  resembled  the  Moon 
in  her  quadrature,  the  horns  of  the  solar  crescent  appeared  to  be  bent 
outwards  beyond  the  circle  in  which  every  other  part  of  his  disk  was 
comprehended ;  and  when  the  eclipse  became  annular,  the  Sun's  disk 
was  dilated  beyond  the  circle  which  formerly  embraced  it.  This  di- 
latation was  atbo  observed  at  Frankfort,  and  was  estimated  by  Euler  at 
25".  Here,  then,  we  have  one  astronomer  observing  in  a  solar  eclipse 
a  refraction  of  12 J",  while  another,  from  his  observations,  denies  that 
any  perceptible  refraction  does  or  can  exist.  From  such  contradic- 
tory evidence,  it  seems  extremely  difficult  to  draw  anything  like  asat- 
isfaclory  conclusion.  The  most  probable  one  seems  to  be  this:— That 
the  Moon  is  surrounded  by  an  atmosphere  in  some  respects  like  our 
own,  but  much  rarer ;  and  that  it  is  differently  modified  by  the  pecu- 
liar circumstances  attached  to  it.  For  when  we  consider  that  from 
the  slow  motion  of  the  Moon  on  its  axis  the  principal  part  of  its  sur- 
face is  exposed  to  the  direct  force  of  the  Sun's  rays  for  fourteen  and 
a  half  days  and  nights,  without  any  intermission ,  and  then,foralike 
period  deprived  of  them,  the  one  producing  a  degree  of  cold  beyo/itJ 
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niosphere  of  steam, — have  we  not  every  reason  to  conclude  that  the 
atmosphere  with  which  the  Moon  may  be,  and  probably  is,  encom- 
passed, is  materially  different  in  its  constitution  and  properties  from 
that  which  surroiinds  our  own  globe,  and  which  may,  in  some  degree, 
account  for  the  contradictory  statements  I  have  just  noticed?  The  an- 
nular eclipse  of  the  Sun  which  will  take  place  in  October  next,  pre- 
sents (I  think)  the  most  likely  means  of  obtaining  more  accurate  in* 
formation  on  this  subject  than  we  at  present  possess. 

On  some  Recent  and  Remarkable  Examples  of  the  Protection 
afforded  by  Metallic  Conductors  against  Heavy  Strokes  qf  Lights 
ninp^.  By  Sir  W.  S.  Ha&ris. — The  possibility  of  guarding  build- 
ings and  other  structures  against  the  destructive  effects  of  lightning, 
has  been  made  a  great  question  in  practical  science — from  the  time  of 
Franklin  to  the  present  day ;  and  it  is  of  considerable  public  import- 
ance, seeing  the  frequent  damage  which  occurs  to  our  beautiful 
churches  and  other  edifices  by  strokes  of  lightning,  to  bring  this  ques- 
tion completely  under  the  dominion  of  induction,  observation,  and  ex- 
periment. The  general  principles  which  Sir  W.  S.  Harris  submitted 
as  deducible  from  the  inquiries  to  which  he  alluded  are  these : — If  we 
imagine  a  ship  or  building  to  consist  altogether  of  metallic  substances, 
it  would  certainly  be  secure  from  any  damage  by  lightning  ;  and  for 
this  simple  reason,  that  what  we  call  lightning  is  the  result  of  the 
electrical  agency  forcing  a  path  through  resisting  matter  such  as  the 
air,  and  extricating,  with  explosive  and  expansive  force,  both  light 
and  heat  in  its  course.  When,  on  the  contrary,  it  falls  upon  compara- 
tively non-resisting  bodies,  such  as  the  metals,  then  this  form  of  light* 
ning  vanishes,  and  the  discharge  assumes,  if  the  metallic  body  be 
sufficiently  capacious,  the  form  of  a  comparatively  quiescent  current. 
Our  object  should  be,  therefore,  in  defending  any  building  or  ship  from 
lightning,  to  bring  the  general  mass  so  far  as  possible  into  that  passive 
or  comparatively  non-resisting  state  it  would  have,  supposing  it  a 
mass  of  metal.  This  is,  in  fact,  the  single  and  simple  condition  of 
such  an  application,  without  any  reference  whatever  to  assumed  forces 
of  attraction  or  peculiar  specific  powers  manifested  by  certain  bodies 
for  the  matter  of  lightning,  and  which  really  do  not  exist.  This 
simple  principle,  by  a  careful  mechanical  arrangement  calculated  to 
render  it  practical  and  applicable  to  all  the  duties  which  the  general 
structure  of  a  ship  together  with  its  masts  has  to  perform,  is  now 
universally  carried  out  in  the  navy,  with  the  most  perfect  success ; 
so  that  damage  by  lightning  in  the  vessels  so  fitted  has,  for  the  last  fif- 
teen years,  quite  ceased.  The  masts  are  made  completely  conducting 
by  capacious  plates  of  copper,  reaching  from  the  highest  points  to  the 
keel;  and  are  tied  into  one  general  connexion  with  all  the  great  metal- 
lic masses  employed  in  the  construction  of  the  hull,  and  united  by  the 
large  bolts  of  copper  passing  through  the  keel  and  sides,  with  the 
copper  expanded  over  the  bottom  and  with  the  sea.  It  is  quite  impos- 
sible that  a  discharge  of  lightning  can  fall  on  the  vessel  in  any  place, 
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and  not  be  at  once  transmitted  safely  by  the  conductors,  not  under 
the  form  of  lightning,  but  under  the  form  of  a  current  without  explo- 
sion.   Sir  W.  S.  Harris  then  referred  to  some  remarkable  cases. 

On  Periodic  Meleors^  by  the  Rev.  Prof.  Powell. — The  chief  ob- 
ject of  this  communication  was  to  place  on  record  a  table  oi  all  the 
remarkable  appearances  of  luminous  meteors  which  the  author  ba» 
been  able  to  collect  op  to  the  present  time,  supplementary  to  the  very 
complete  list  given  in  M.  Quetelet's  second  Catalogue  (Nouv.  M6m. 
de  I' Acad,  de  Bruxelles,  tom.  xv.)  which  comes  down  to  the  year 
1840.     This  list  is,  doubtless,  imperfect ;  but  the  author  submits  it  to 
the  British  Association  in  the  hope    that  its  deficiencies  will  be  filled 
up  by  the  contributions  of  other  members.    He  wishes  to  annex  a  few 
remarks  on  one  or  two  points  connected  with  the  theory  of  these  ap- 
pearances.   The  question  so  much  disputed  as  the  connexion  of  /tttni" 
nous  meteors  with  the  fall  of  meteoric  stones^  appears  to  the  author 
to  be  answered  sufficiently  by  observing— 1st.  That  some  cases  of 
such  connexion  are  undoubtedly  established.     2od.  That  daylight  is 
necessary  to  trace  the  actual  fall  of  matter^  when,  consequently,  a  lu- 
minous meteor  would  be  invisible^  unless  of  unusual  brilliancy  ;  while 
the  darkness  which  renders  a  meteor  visible  precludes  the  possibility 
of  tracing  the  fall  of  stones,     drd.  Matter  may  fall  in  portions  or  a 
state  of  division  too  small  to  trace  ;  and  there  is  evidence,  or  strong 
probability,  of  matter  having  a  meteoric  origin  in  various  lighter  forms 
besides  that  of  metallic  or  apparently  fused  masses.     As  to  the  Jbrms 
of  masses  known  to  have  fallen,  they  are  by  no  means  generally  an- 
gular or  fragmentary,  as  sometimes  asserted  ;  in  many  instances  be- 
ing  whole,  and  rounded  in  form— sometimes,  also,  broken  into  frag- 
ments by  their  fall.    There  is  no  evidence  of  a  mass  bursting"  to 
pieces  by  an  explosion  ;  the  detonation  heard  may  be  purely  electric. 
Of  the  size  of  meteoric  masses  no  sufficient  evidence  exists.    The  ap^ 
parent  diameters  cannot  be  easily  determined  on  account  of  the  velo- 
city of  motion.    And  if  they  could,  this  would  only  give  the  size  of 
the  flame  (if  it  be  due  to  combustion)  and  not  that  of  the  solid  mass, 
if  there  be  one.    If  the  height  be  too  great  to  allow  combustion,  still 
less  can  the  apparent  size  of  the  electric  flash  be  any  guide  or  proof 
of  the  existence  of  any  solid  body  at  all.     Such  small  solid  bodies 
may  circulate  in  the  solar  system,  but  not  probably  in  any  great  num- 
ber or  of  large  size,  unless  as  truly  planetary  or  satellitary  bodies,  but 
unformed  diffuse  masses  of  matter  like  that  of  comets  or  the  zodiacal 
rings  we  know  to  be  circulating  in  many  parts  of  space;  and  it  is  by 
condensation  out  of  this,  that,  as  probably  the  existing  planets,  so, 
also,  lesser  asteroids  and  satellites  may  be  continually  forming,  as  like- 
wise meteoric  masses  within  the  sphere  of  the  Earth's  influence,  agree- 
ably to  Mr.  Strickland's  hypothesis.    The  observations  of  firande, 
Benzenburg,  and  others,  as  is  well  known,  have  assigned  great  heights 
to  many  meteors,  varying  from  5  to  500  miles.     But  M.  Quetelet  has 
shown  (2nd  Mim.  de  I'Acad.  de  Bruxelles,  tom.  xv.)  that  the  mean 
height  is  from  16  to  20  leagues,  or  tvithin  the  limits  of  the  atmos- 
phere.   Hence  the  majority  of  them  may  become  luminous  from 
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combustion.  Electric  light  can  be  displayed  in  vacuo.  Hence  we 
may  have  various  gradations  of  the  same  phenomenon  from  purely 
electric  flashes  or  explosion?  at  great  altitudes  to  more  or  less  complete 
combustion  at  lower ;  by  which  the  whole  mass  may  be  consumed 
and  dissipated,  or  may  be  partially  burnt,  and  the  metallic  ingredients 
more  or  less  perfectly  reduced  ox  fixed,  and  in  this  condition  portions 
or  masses  may  fall  to  the  earth.  And  the  explosion  is  not  the  burst* 
ing  of  a  mass,  but  an  electric  discharge  :  the  particles  or  masses  which 
fall  are  portions,  not  fragments  ;  and  the  effect,  instead  of  being  one 
of  breaking  up,  is  one  of  consolidation. 

Papers  were  also  read  by  Dr.  Forster,  on  Meteors,  and  by  the  Rev. 
T.  Rankin,  on  Phosphoric  Meteors.  A  lengthened  discussion  ensued 
on  the  reading  of  Dr.  Forster's  paper  on  Meteors,  in  which  he  endea- 
vored to  refute  the  cosmical  hypothesis  of  the  cause  of  meteors  re- 
cently adopted  by  many  astronomers.  Dr.  Forster  stated  that  he  was 
the  first  person  who  suggested  the  idea  that  these  meteors  were  peri- 
odical as  early  as  the  year  1811;  but  that  he  had  long  ago  given  up 
the  point,  and  attributed  their  apparent  periodicity  to  changes  in  the 
electrical  atmosphere.  He  concluded  his  paper  by  the  production  of 
a  problem  which  explained  and  confirmed  Aristotle's  hypothesis  of 
the  cause  of  falling  stars. 

On  a  New  Theory  of  the  Polarization  of  Lights  by  Prof.  Challis. 
— In  this  theory  ether  is  regarded  as  a  continuous  fluid  substance,  and 
is  treated  mathematically  on  hydrodynamical  principles.  By  means 
of  a  new  general  equation  in  hydrodynamics,  which  the  author  has 
discovered,  be  shows  that  a  filament  of  the  fluid  may  continue  in  agi- 
tation without  lateral  spreading,  and  that  motion  may  be  propagated 
along  it  uniformly,  provided  the  motion  consist  of  vibrations  partly  lon- 
gitudinal and  partly  transversal,  following  the  law  of  sines.  Such  a 
filament  in  motion  is  supposed  to  correspond  to  a  ray  of  light.  The 
sensation  of  light  is  due  to  the  transverse  vibrations.  In  a  ray  ^f 
common  light  the  transverse  motion  is  in  planes  passing  through  the 
axis  of  the  ray,  and  is  alike  in  all  directions  from  the  axis  ;  in  a  plane- 
polarized  ray  the  transverse  motion  is  in  planes  not  passing  through 
the  axis ;  and  in  an  elliptically  polarized  ray  the  transverse  vibrations 
are  elliptical.  Prof.  Challis  has  extended  his  theory  to  the  phenome- 
na of  double  refraction,  by  a  method  which  involves  a  new  theory  of 
the  dispersion  of  light.  He  finds  the  surface  of  elasticity  to  be  that 
of  an  ellipsoid ;  which  is  not  in  accordance  with  Fresnel's  theory  of 
double  refraction.  The  equation  of  the  wave-surface  is,  however, 
the  same  as  in  Fresnel's  theory. 

Among  the  other  subject^  which  claimed  the  attention  of  Section 
A,  we  notice  **  A  Report  on  Geological  Theories  of  Elevation  and 
Earthquakes,*'  by  W.  Hopkins;  «A  Report  on  Atmospheric  Waves/' 
by  W.  R.  Birt ;  «  A  Map  of  the  Coast  Survey  of  the  United  States,'* 
by  A.  D.  Bache ;  <<  Observations  on  the  general  Nature  and  Laws  of 
Electrical  Attraction,*'  by  Sir  W.  S.  Harris ;  <«  Suggestions  for  the  Ob- 
servation of  the  Annular  Eclipse,  Oct  9, 1847;**  «  On  the  Cause  of 
the  Aurora,  and  the  Declination  of  the  Needle,"  by  G.  A.  RowelL 
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*<  On  the  Electric  Currents  by  which  the  Phenomena  of  Terreslnal 
Magnetism  may  be  produced,*'  by  Prof.  Thomson. 

From  the  Report  of  the  transactions  of  Section  B,  on  Chemical  Sci- 
ence, we  make  the  following  selections: 

Report  on  the  Influence  of  Light  on  the  Growth  of  Plants^  by 
R.  HuNT.-^The  author  confirms  the  conclusions  that  seeds  will  not 
germinate  under  the  influence  of  light  separated  from  the  chemical 
principle  with  which  it  is  associated  in  the  sunbeam;  that  germination 
being  effected  and  the  first  leaves  formed,  light — the  luminous  rays — 
become  essential  to  the  plant  to  enable  it  to  secrete  the  carbon  obtain- 
ed from  the  carbonic  acid  of  the  atmosphere  ;  and  that  the  increased 
action  of  the  heat  rays  are  essential  to  insure  the  production  of  the 
reproductive  elements  of  vegetable  life.  It  is  found  (hat  the  chemical 
principle  of  the  solar  rays  is  more  active,  relatively  to  heat  and  light, 
during  the  spring  than  at  any  other  period  of  the  year ;  that  as  sum- 
mer advances  this  power  diminishes  and  luminous  force  increases, 
whilst  with  the  autumn  both  light  and  actinism  are  subdued,  but  the 
calorific  radiations  increased.  Thus  we  find  the  conditions  of  the  light 
of  the  seasons  varying  to  suit  the  necessities  of  vegetable  life.  The 
production  of  chlorophyl,  or  the  coloring  matter  of  the  leaves,  was 
shown  to  be  due  to  the  joint  action  of  light  and  actinism — the  first 
being  necessary  to  effect  the  secretion  pf  the  carbon,  and  the  latter  for 
the  oxidation  of  this  deposited  carbon. 

On  Different  Properties  of  the  Various  Rays  of  Solar  Radiation 
on  the  Daguerreotype  Plate  prepared  with  Iodine^  Chlorine^  and 
Bromine^  in  Producing  and  Preventing  the  Fixation  of  Mercurial 
VapoTy  by  A.  Claudet. — M.  Claudet  has  made  a  series  of  observa- 
tions upon  light  transmitted  through  certain  coloring  media,  through 
the  vapors  of  the  atmosphere,  and  through  red,  orange,  and  yellow 
glasses.  Having  directed  a  camera  obscura  upon  the  sun  when  its 
disk  appeared  quite  red,  he  obtained  after  10  seconds  a  black  image 
of  the  sun.  The  red  sun  had  produced  no  photogenic  effect,  al- 
though the  surrounding  spaces  had  been  sufiiciently  affected  by  the 
photogenic  rays  proceeding  from  the  zenith  to  attract  the  white  vapors 
of  mercury.  This  proved  that  the  red  rays  had  no  photogenic  power. 
He  then  operated  in  a  different  manner;  not  content  with  the  slow  mo- 
tion of  the  sun,  he  moved  the  camera  obscura  from  right  to  left  and  vice 
versd.  In  this  manner  the  sun  had  passed  rapidly  over  five  or  six  zones 
of  the  plate.  Its  passage  was  marked  by  long  black  bands,  whilst  the 
intervening  spaces  were  white ;  showing  again  that  it  was  sufficient, 
in  order  to  destroy  the  action  of  the  photopenic  rays,  to  let  red  rays 
pass  rapidly  over  the  spaces  previously  affected  by  them.  He  operated 
afterwards  with  colored  glasses;  after  having  obtained  upon  a  Daguer- 
rotype  plate  the  impression  of  a  black  lace  by  white  light,  he  covered 
one  half  of  the  plate  and  exposed  the  other  half  to  the  radiation  of  a 
red  glass.  The  mercury  developed  an  image  of  the  lace  on  the  part 
which  had  been  acted  on  only  by  the  white  light;  and  the  other  part 
which  had  afterwards  received  the  action  of  the  red  rays  remained 
black.    The  red  glass  bad  destroyed  the  photogenic  effect,  as  had 
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nienis  wuri  orange  ana  yeiiow  glasses,  ana  ooiainea  me  same  results 
but  in  different  periods  of  time.  The  photogenic  action  of  the  red 
rays  is  5000  times  longer  than  the  white  light,  that  of  the  orange  is 
500  times  longer,  and  that  of  the  yellow  100  times.  The  destructive 
action  of  the  red  rays  is  100  times  longer  than  thatbf  white  light;  the 
orange  50  times,  and  the  yellow  only  10  times.  When  a  plate  has  been 
exposed  to  the  destructive  action  of  any  particular  ray,  it  cannot  be  af- 
fected photogenically  by  the  radiation  which  has  destroyed  the  first 
efiect ;  it  is  only  sensitive  to  the  other  radiations. 

Mr.  R.  Hunt  remarked  that  his  own  observations  had  led  him  to 
the  conclusion,  that  instead  of  having  to  deal  with  three  differently- 
colored  rays,  we  had  to  deal  with  three  distinct  principles, — these 
three  colore  only  being  a  property  of  one  of  them.  Light,  heat,  and 
actinism  he  regarded  as  antagonistic  forces;  and  it  was  only  because 
they  were  found  in  different  proportions  in  the  three  classes  of  color- 
ed rays  that  the  results  of  M.  Claudet  could  be  in  any  way  associated 
with  the  colors  of  light. — Mr.  Maskelyne  objected  to  some  of  these 
conclusions. 

Diamond  Converted  into  Coke. —  Dr.  Faraday  exhibited  some 
diamonds,  which  he  had  received  from  M.  Dumas,  which  had,  by  the 
action  of  intense  heat,  been  converted  into  coke.  In  one  case,  the 
heat  of  the  flame  of  oxide  of  carbon  and  oxygen  had  been  used — in 
another  the  oxy-hydrogen  flame — and  in  the  third  the  galvanic  arc 
of  flame  from  a  Bunsen  battery  of  100  pairs.  In  the  last  case,  the 
diaaiond  was  perfectly  converted  into  a  piece  of  coke, — and  in  the 
others  the  fusion  and  carbonaceous  formation  were  evident.  Speci- 
mens, in  which  the  character  of  graphite  was  taken  by  the  diamond, 
were  also  shown.  The  electrical  character  of  these  diamonds  was 
stated  also  to  have  been  changed,^  the  diamond  being  an  insulator^ 
while  coke  is  a  conductor. 

At  the  meeting  of  Section  C,  on  Geology  and  Physical  Geography, 
an  interesting  paper  On  Ancient  Sea  Margins^  was  presented  by 
Mr.  R.  Chambers,  together  with  several  others,  by  different  persons, 
on  the  local  geological  features  of  certain  places  in  England,  and  other 
parts  of  Europe. 

The  proceedings  of  Section  D,  on  Zoology  and  Botany,  and  of  Sec- 
tion E,  on  Physiology,  embraced  a  great  variety  of  subjects,  in  the 
discussion  of  which,  a  number  of  learned  and  distinguished  members 
participated. 

The  following  extracts  are  fronx  the  report  of  the  meeting  of  Sec- 
tion F,  on  statistics: 

Mr.  Porter  read  a  paper  On  the  Influence  of  Education^  as  shown 
in  the  Criminal  Returns  of\SA5  and  1846. — He  began  by  repeating 
his  refutation  of  Mr.  Gufeny's  theory,  published  in  an  early  number 
of  the  Statistical  Journal.  He  then  gave  the  following  returns 
of  criminals,  having  superior  education,  committed  to  prison  in  the 
years : — 
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In  a  series  of  elaborate  tables,  exhibiting  the  returns  which  have 
jnst  been  given  in  almost  every  variety  of  which  they  are  susceptible, 
Mr.  Porter  showed  that  female  crime  in  the  educated  classes  is  so 
small  that  it  can  scarcely  be  received  as  an  element  in  any  statistical 
ratios.  It  would  be  impossible  to  render  the  enliro  argument  of  the 
paper  intelligible  in  any  reasonable  space ;  and  we  are  therefore  com- 
pelled to  limit  ourselves  to  a  summary  of  its  results.  The  first  is, 
that  education  appears  to  act  as  a  preventive  of  crime  by  making 
manifest  the  consequences  of  actions.  2nd.  That  the  crimes  of  the 
uneducated  appear  to  be  greatest  in  the  best  educated  districts.  3rd. 
That  educated  females  are  far  less  liable  to  crime  than  educated  males. 
And  4th.  That  among  educated  criminals  there  are  fewer  crimes  of 
violence  than  crimes  of  fraud. 

The  discussion  which  ensued  was  just  a  repetition  of  the  discussions 
at  every  meeting  of  the  Association  where  the  relations  of  education 
and  crime  have  been  brought  forward.  They  related  to  "  what  con- 
stitutes education"  and  "  what  is  the  test  of  crime."  ('ol.  Sykesand 
several  other  gentlemen  contended  that  in  educational  reports  what 
we  have  returned  are  means  not  ends,  "Reading  and  writing,"  it  was 
said,  "  are  no  more  education  than  knives  and  forks  are  a  dinner.'* 
And  again,  an  increase  in  the  return  of  the  number  of  persons  accus- 
ed may  signify,  not  an  increase  of  crime,  but  an  increased  vigilance 
of  police.  To  homologate  the  two  sets  of  returns  it  is,  therefore,  ob- 
viously necessary  that  there  should  be  a  definition  on  the  part  of 
the  educationists  of  that  species  of  education  which  they  deem  a  pre- 
servative against  crime ;  and  a  careful  examination  of  the  circum- 
stances of  the  localities  from  which  criminal  returns  are  obtained.  Ou 
these  two  points  the  discussion  was  animated.  It  was  finally  resolv- 
ed to  adjourn  the  debate  until  Mr.  Nelson's  paper  should  be  brought 
under  consideration  on  Monday. 

On  the  Imports  of  Indian  Cotton  as  compared  with  jJmerican 
Cotton,  by  Prof.  F.  Royle. — He  began  by  describing  the  experi- 
ments made  to  improve  the  cultivation  of  cotton  in  India  by  Ameri- 
can planters  invited  to  India  at  the  expense  of  the  Hon.  East  India 
Company.    These  planters,  seven  in  number,  conducted  their  experi- 
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raents  over  a  wide  extent  of  country,  varied  in  soil  and  climate,  in 
tlie  three  Presidencies.  These  experiments  were  undertaken  in  1840; 
the  most  favorable  country  was  Bundelcund,  but  two  years  of  drought 
led  to  a  failure.  The  next  experiment  was  at  the  foot  of  the  Hima- 
layas, but  hosts  of  insects  destroyed  the  plants.  In  Coimbatore  the 
experiment,  however,  was  successful ;  better  kinds  of  cotton  were  in- 
troduced, and  cotton  was  perfectly  cleaned  by  the  American  saw-gin. 
The  cotton  brought  a  good  price  in  Liverpool.  It  appears  that  iour 
thousand  square  miles  are  applicable  to  the  growth  of  American  cot- 
ton in  the  southern  provinces  of  India.  Since  a  new  system  of  assess- 
ment has  been  introduced,  at  from  eight  to  fourteen  anas  per  acre,  the 
cultivation  of  cotton  by  the  natives  has  largely  increased.  Mr.  Elphin- 
stone  has  recently  produced  even  better  cotton  than  any  of  tho  Ame- 
rican kinds,  by  hybridizing  the  native  plant.  The  continued  decrease 
of  the  price  of  American  cotton  is  a  fact  of  some  importance;  at  the 
beginning  of  the  century  the  price  was  18d.  per  lb.  and  has  fallen  to 
6d.,  a  natural  result  of  the  increase  of  production.  The  demand  for 
Indian  cotton  is  generally  dependent  on  the  price  of  American  cotton, 
and  is  subject  to  marked  fluctuations.  To  this  uncertainty  Prof.  Royle 
ascribed  the  weak  state  of  the  cotton  commerce  of  India.  Were  de- 
mand steady,  supply  would  be  regular.  Prof.  Royle  then  produced 
a  map  of  India,  on  which  he  pointed  out  the  most  favorable  spots  for 
the  cultivation  of  cotton,  stating  the  local  circumstances  of  each — But 
these  details  could  only  be  interesting  to  those  minutely  acquainted 
with  the  geography  of  India. 

Major-Gen.  Briggs  detailed  several  experiments  which  had  been 
made  in  1816, — and  attributed  the  failures  to  a  bad  choice  of  soil. 
He  also  stated  that  there  was  a  large  demand  for  uncleaned  cotton  in 
India,  and  that  this  cause  disinclined  the  natives  to  clean  their  cotton. 

Section  G,  on  Mechanics,  in  consequence  of  a  discussion  with  re. 
gard  to  uniiing  it  with  Section  A,  was  not  well  provided  with  papers, 
and  therefore  held  but  two  meetings.  Among  the  subjects  brought 
before  it  was  a  paper  "On  the  Turbine,''  by  Mr.  Glyn,  which  was 
considered  so  valuable  a  communication  that  it  was  ordered  to  be 
printed  entire  in  the  "  Transactions."  Mr.  Hodgkinson  gave  an  ac- 
count of  some  further  "Experiments  on  the  Strength  of  Iron  Columns;" 
]\lr.  Ward  described  "an  Apparatus  for  giving  Light  under  Water  in 
Diving  Operations;"  and  some  other  communications  were  made 
which  would  have  but  little  interest  for  our  readers. 

A  number  of  distinguished  foreigners  attended  at  this  meeting  of 
the  Association,  among  whom  were  M.  Leverrier  of  France,  Prof, 
Struve  of  Russia,  Profs.  Lungbergand  Esmark  of  Norway,  and  Prof. 
Nilsson  of  Sweden.  At  the  conclusion  of  the  meeting  a  vote  of  thanks 
was  passed  to  the  foreign  gentlemen  in  attendance;  for  which  acknow- 
ledgements were  made  by  Prof.  Struve  in  English,  and  by  M.  Lever- 
rier, in  French. 

The  next  annual  meetin?  is  to  be  held  at  Swansea. 
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By  the  following  extract  of  a  letter  from  one  of  the  members  of 
the  Franklin  Institute,  now  in  England,  it  will  be  perceived  thai  our 
attention  has  been  called  to  a  paper  read  before  the  <^  Institution  of 
Mechanical  Engineers'*  at  Birmingham,  in  April  last,  «  On  the  Use 
of  the  Fan-blast  for  Manufacturing  purposes."    This  device,  about 
which  such  a  blast  was  made  before  that  Institution,  seems  to  be       | 
nothing  more  than  the  application  of  Stewart's  Improvement  of  the       ' 
Rotary  Fan-blower,  which  was  patented  in  the  United  Slates  about 
seven  years  since,  viz. :  on  the  17th  of  August,  1840.     (See  Journal       I 
of  the  Franklin  Institute,  Vol.  II, — 3rd  Series,  page  254.)    This  in-       ' 
vention  was  submitted  to  the  consideration  of  the  Committee  on  Sci- 
ence and  the  Arts  of  the  Institute,  and  a  report  made  by  the  Snb-Com-       » 
mittee  to  which  it  was  referred,  on  the  10th  of  September,  1840.  j 

Stewart's  improvement  consists  simply  in  using  two,  or  more,  fan  ! 
wheels  on  the  same  shaft,  each  contained  in  a  separate  chamber ;  the 
current  ^nerated  by  the  first  wheel  is  received  into  a  second  cham* 
ber,  and  passes  through  the  second,  third,  and  so  on ;  if  more  than 
two  are  used.  Compare  this  with  Mr.  Buckle's  recent  discovery  that 
<<  by  having  a  succession  of  fans,  the  first  delivering  the  blast  on  to  the 
second,  and  so  on,  the  pressure  from  the  third  or  fourth  was  2\  lbs. 
per  square  inch." 

But,  to  the  letter : 

«  London^  June  3,  1847. 

«  Dear  Sir :  The  inclosed  paper  contains  a  notice  of  the  successful 
application  to  an  iron  furnace  in  Derbyshire,  of  the  ingenious  fan* 
blasts  patented  many  years  ago  in  the  United  States,  and  of  which  a 
model  was  deposited  at  the  Franklin  Institute  by  the  inventor.  As 
usual  it  has  been  re-invented  and  patented  here,  some  five  or  six 
years  subsequently,  and  will  now,  doubtless,  be  much  applauded  for 
its  ingenuity  and  importance.  As  this  account,  however,  of  its  first 
practical  employment  on  the  large  scale,  might  possibly  not  be  insert- 
ed in  any  of  the  Journals  received  by  the  Institute,  I  send  this  news- 
paper report,  from  the  Birmingham  Gazette  of  May  24th,  in  order 
that  the  Committee  on  Publication  might  be  able  to  give  an  early  no- 
tice of  an  improvement  which,  I  cannot  but  think,  will  be  of  great  im- 
portance to  our  iron  manufacturers.  The  cost  of  a  complete  set  of 
blowing  cylinders  and  machinery  is  a  serious  item  in  the  expense  of 
starting  many  of  our  small  furnaces  among  the  mountains,  where 
capital  is  scarce  : — these  reduplicating  fans  would  certainly  cost  but  a 
small  fraction  of  the  other ;  would  be  less  liable  to  get  out  of  order, 
and  would  probably  require  much  less  power.        *        •        » 

"Vulcanized  India  Rubber  was  lectured  on  at  the  Royal  Institu- 
tion this  winter,  and  Mr.  Brockedon  then  detailed  the  circumstances 
which  led  to  its  origin o/ discovery  by  Mr.  Hancock  some  three  years 
ago,— while  Goodyear's  American  Patent  for  the  same  compound  is 
dated  in  February,  1839." 

From  the  Birmingham  Gazette:  "The  paper  of  Mr.  Buckle  <on 
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ing  in  the  opinion  that,  by  using  a  number  of  fans,  a  blast  of  suffi- 
cient intensity  for  the  smelling  of  iron  from  the  ore  could  be  produced. 
After  detailing  the  experiments,  Mr.  Buckle  observed  that  the  proper 
speed  of  revolution  for  the  tips  of  the  fan,  whatever  its  size,  was 
three-fourths  of  the  theoretical  velocity;  that  a  greater  velocity  was 
an  expenditure  of  power  without  an  increase  of  blast;  that  the  fan 
need  not  be  made  large  ;  and  that  the  area  of  the  discharge  and  the 
density  of  the  blast  very  nearly  corresponded. — The  Secretary  also 
read  a  paper  from  Mr.  Jones,  of  the  Bridgewater  Foundry,  Bridge- 
water,  corroborating  the  conclusions  at  which  Mr.  Buckle  had  arrived. 
In  this  paper  it  was  stated  that  in  that  foundry  they  were  manufac- 
turing from  fifty  to  sixty  tons  of  iron  per  day  by  a  consumption  of 
only  200  lbs.  of  coke  to  a  ton  of  iron,  and  that  the  engine  in  addition 
to  that  work,  also  kept  from  fifty  to  sixty  smiths*  fires  in  blast.  The 
power  required  was  about  that  of  eight  horses,  and  tl>e  pulley  for 
driving  had  been  proved  to  be  superior  to  the  strap.  He  had  obtained 
those  results  from  increasing  the  size  of  the  air  passages.  The  engine 
worked  about  seven  hundred  and  fifty  revolutions  per  minute. — The 
Chaikman  observed  that  the  process  as  described  by  Mr.  Jones  show- 
ed extraordinary  economy;  and  inquired  whether  Mr.  Buckle  had 
ascertained  the  relative  values  of  long  and  short  pipes  to  conduct  the 
blast  to  the  fire? — Mr.  Kvc^le  said  he  had  not  had  an  opportunity 
of  trying.  He  found  that,  with  the  same  number  of  holes  open  at 
each  end  of  the  pipe,  the  difference  in  the  effect  at  the  two  extreme 
fires  was  so  small  that  it  could  not  be  measured. — Mr.  Cowfer  wish- 
ed to  ask  whether  the  horse  power  mentioned  by  Mr.  Jones  was  in- 
dicated, or  commercial  horse  power.  Was  it  the  same  as  that  indicat- 
ed by  Mr.  Buckle  ? — Mr.  Buckle  replied  that  he  had  used  a  dyna- 
mometer with  a  spiral  spring  and  piston,  and  having  ascertained  the 
power  of  the  engine  when  disconnected  with  the  fan,  he  had  deducted 
that  from  the  amount  shown  in  every  experiment.  The  engine  was 
nominally  fourteen-horse  power.  He  had  found  that  by  having  a 
succession  of  fans,  the  first  delivering  the  blast  on  to  the  second,  and 
so  on,  the  pressure  from  the  third  or  fourth  was  2J  lbs.  per  square 
inch. — Alderman  Geach  said  he  knew  that  the  plan  was  in  use  at  a 
furnace  in  Derbyshire,  where  they  obtained  a  pressure  of2\  lbs.  per 
square  inch^  making  better  iron  and  a  larger  quantity  than  by  the 
old  plan. — Mr.  Buckle  said  he  was  not  aware  that  the  plan  had  been 
tried ;  but  he  knew  that  there  was  a  more  uniform  discharge  from  the 
succession  of  fans  than  from  the  blowing  cylinder,  and  that  the  heat 
in  the  furnace  was  more  equable. — Mr.  Henderson  remarked  that,in 
Scotland,  the  firm  with  which  he  was  connected  had  a  fan  which,  al- 
though badly  constructed,  turned  out  220  to  230  tons  of  castings,  per 
Aveek.  They  found  that  out  of  a  Fairbaim's  ordinary  engine  they 
could  obtain  about  double  the  commercial  power.  He  wished  to 
know  the  proper  form  of  the  fan,  and  the  proper  length  and  size  of 
the  pipe;  and  whether,  by  laying  down  under-ground  piping,  they 
could  effect  their  object  as  well  as  by  having  a  shaft  to  conduct  the 
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the  air  was  less  important  than  its  quantity,  and  that  it  was  required 
to  be  admitted  in  l&rge  quantities. — Alderman  Geach  and  Mr.  H. 
Smith  quoted  several  instances,  which  (the  Chairman  remarked] 
went  to  show  that  the  further  the  blast  was  from  the  fire  the  better. 
— The  further  discussion  was  adjourned. 


Apparatus  for  Regulating  Oas  Lights. 

We  find  in  the  ^'Comptes  Rendus^^  of  August  9th,  a  Report  made  \o 
the  French  Academy  of  Sciences,  by  a  Committee  of  that  body,  con- 
sisting of  Messrs.  Poncelet,  Morin,  and  Payen,  appointed  to  examine 
and  report  upon  two  Gas  Regulators,  submitted  for  inspection  by 
Messrs.  Mutrel  and  Pauwels.  Conceiving  this  to  be  a  subject  worthy 
of  some  attention,  we  have  prepared  the  following  translation  from 
the  Report: 

It  is  evident  that  if,  in  every  place,  the  pressure  of  gas  could  be  fix- 
ed, and  maintained  at  a  certain  point  during  the  time  of  burning,  it 
would  be  easy  to  determine  the  size  of  the  openings  for  feeding  the 
fiame,  as  well  as  the  proper  dimensions  of  the  glass  chimneys  for  the 
burners,  in  order  to  obtain  the  greatest  amount  of  light  for  a  given 
quantity  of  gas  consumed.  It  is  known  that  this  maximum  is  only 
obtained  when  the  excess  of  air  necessary  to  produce  complete  com- 
bustion is  as  little  as  possible ;  for  then  the  flame  will  be  supplied  with 
the  greatest  number  of  incandescent  and  luminous  carbonaceous  par- 
ticles in  the  volume  of  gas  burned. 

But  all  these  relations  change  with  the  variation  of  pressure,  as  may- 
be generally  perceived  several  times  in  an  evening,  by  observing  an 
ordinary  gas  burner.  When  the  general  lighting  up  is  commenced  in 
the  evening,  the  first  burners  receive  the  gas  under  a  maximum  pres- 
sure, which  must  be  moderated  by  diminishing  the  opening  made  by 
the  stop  cock ;  but  as  soon  as  the  lighting  up  has  become  general,  and 
a  large  number  of  burners  are  in  operation,  the  flow  or  gas  is  greatly 
augmented,  the  pressure  is  diminished,  and  it  becomes  necessary  to 
enlarge  the  opening  by  further  turning  the  stop  cock,  in  order  to  main- 
tain the  flame  at  the  proper  height.  A  contrary  eflect  is  produced 
when,  late  in  the  evening,  the  consumers  of  gas  begin  to  extinguish 
their  lights.  The  pressure  is  then  increased  in  proportion  as  the  flow 
is  checked ; — the  flame  rises  too  high  in  the  burners ; — and  it  thus  be- 
comes necessary,  at  least  twice  in  each  evening,  to  regulate  the  light 
by  having  recourse  to  the  stop  cock. 

The  inconveniences  arising  from  these  variations  will  be  easily  un- 
derstood : — 

1.  The  management  of  the  light  is  more  troublesome  and  difficult, 
and  the  expenditure  of  gas  is  increased. 

2.  Notwithstanding  the  utmost  care,  changes  in  the  intensity  of 
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3.  Whenever  an  excess  of  pressure  is  indicated  by  an  extension  of 
the  flame,  the  latter,  for  some  moments,  is  no  longer  in  the  normal 
-  condition  resulting  from  an  excess  of  air;  but,  from  a  want  of  oxygen, 

the  combustion  is  incomplete, — the  carbonaceous  particles,  thrown 
into  the  flame  in  excess,  pass  unconsumed  out  of  the  glass  chimney, 
and  are  dispersed  in  the  air  without  being  burned ;  and  even  part 
of  the  gas,  with  its  sulphurous  combinations,  escapes  combustion. 
Hence  arise  the  disagreeable  smell,  the  tarnishing  of  pictures,  gilding, 
and  furniture,  as  well  as  the  unwholesomeness  caused  by  all  these 
I  substances  in  the  air  of  a  room.  * 

r  The  inconveniences  which  we  have  enumerated  are  serious,  par- 

^  ticularly  in  large  assembly  rooms,  theatres,  and  other  public  places, 

where  the  injury  done  to  the  drapery  and  decorations  soon  shows  the 
^  eflect  of  these  influences. 

<  The  only  known  means  of  avoiding  these  injurious  consequences 

I  of  the  variation  of  pressure,  consists  in  tbe  employment  of  a  regu- 

lating apparatus.     For  a  long  time  eflbrts  have  been  made  to  this  ef- 
fect ;  but  difiicnlties  have  been  encountered  in  the  mode  of  application, 
^  besides  the  obstacles,  natural  in  some  degree,  which  are  to  be  expect-* 

'  ed  when  an  attempt  is  made  to  introduce  into  buildings  any  new  de- 

\  vice  which  requires  a  particular  place,  and  changes,  in  the  smallest 

i  degree,  the  usual  or  habitual  routine  of  the  occupants, 

f  The  two  regulators  which  have  been  successively  presented  to  the 

I  notice  of  the  Academy,  appear   to  be  sufiiciently  simple,  accurate, 

:  and  compact,  to  overcome  the  obstacles  to  one  of  the  most  desirable 

|i  improvements  in  the  use  of  gas.    Both  of  them,  like  those  which  have 

r  preceded  them,  are  based  upon  the  use  of  a  bell-shaped  vessel,  or  lit<* 

tie  gasometer,  the  simple  elevation  of  which,  occasioned  by  the  in- 
:  crease  of  pressure,  causes  the  partial  or  total  closing  of  the  tube 

;  through  which  the  gas  flows ;  whilst,  by  the  contrary  effect  of  a  dimin- 

{  ished  pressure,  the  vessel  descends,  and  enlarges  the  opening  for  the 

%  passage  of  the  gas.     It  is  very  easy  to  ascertain  the  proper  degree 

of  pressure,  be  it  greater  or  less,  which  is  requisite  for  the  burners ; 
I  and  then  simply  to  charge  the  vessel  with  such  a  weight  that  it  will 

\  require  this  same  pressure  to  keep  it  elevated. 

The  above  mentioned  efiects  are  produced,  in  the  regulator  of  M. 

;  Mutrel,  by  a  lever,  of  which  the  shorter  arm  sustains  the  vessel,  while 

•  the  longer  sustains  a  movable  counterweight,  the  eflect  of  which  may 

I  be  increased  or  diminished  by  changing  its  distance  from  the  fulcrum. 

\  To  this  lever  is  afiixed  a  vertical  rod,  which  is  attached  to  a  lever 

moving  the  axis  of  a  valve,  so  arranged  as  to  be  largely  open  when  the 

little  gasometer  is  at  its  lowest  point ;  bnt  which  closes  in  proportion 

as  the  increasing  pressure  of  gas  causes  that  vessel  to  rise.     In  this 

way  the  pressure  and  flow  of  gas  may  be  regulated. 

Mutrel's  regulator  is  used  in  several  establishments  at  Rouen,  Paris, 

•  Note.    The  gas  supplied  from  the  Philadelphia  Gas  Works  is  so  completely 
purified  that  no  trace  of  sulphur  can  be  detected.  Com.  Pub. 
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fiatignolles,  and  in  the  signals  of  the  Rouen  railroad.  In  the  latter, 
it  regulates  about  200  burners,  and  since  the  month  of  February,  by 
its  employment,  not  only  have  variations  in  the  light  been  avoided  ; 
but  a  considerable  saving  in  the  consumption  of  gas  has  also  beeo  ef- 
fected. 

The  regulator  of  Pauwels  is  more  simple  in  its  construction.  Its 
useful  effect  is  produced  by  a  circular  stopper,  attached  to  the  regu- 
lating, vessel.  When  tho  pressure  of  gas  causes  this  vessel  to  rise,  the 
stopper  moves  forward  in  a  conical  tube,  thus  gradually  checking  the 
flow  of  gas,  which  it  may  even  totally  interrupt  for  an  instant, — and 
in  this  manner  furnishes  a  continued  supply  under  a  constant  pressure. 
This  regulator  has  been  used  in  the  theatre  at  Rouen  for  more  than  a 
year,  and  we  have  tried  it  with  success  in  the  Salle  des  Vari6t6s  at 
Paris. 

It  will  be  perceived  that  Pauwels'  regulator  differs  from  that  of 
Mutrel,  in  the  mode  of  checking  the  flow  of  gas  through  the  tube ;  it 
has  also  the  peculiarity  that  no  branch,  or  exterior  apparatus,  is  seen 
about  the  vessel ; — and  that  its  service  cannot  be  deranged  by  an  ac- 
cidental shock,  or  by  the  interposition  of  a  foreign  body.  It  has  also 
the  advantage  of  allowing  the  regulator  to  be  enveloped  by  a  case  of 
sheet  iron,  (cloche  en  tdle,)  to  which  is  aflixed  a  discharging  tube, 
the  extremity  of  which,  opening  outside  of  the  building,  is  covered 
with  little  disks  of  wire  gauze  ;  so  that  if,  from  any  extraordinary  di- 
minution of  water  in  the  reservoir,  or  from  any  other  cause,  an  escape 
of  gas  should  occur,  it  would  not  spread  throiighuut  the  building,  but 
would  be  discharged  into  the  open  air. 

In  consideration  of  the  interest  attached  to  every  means  of  produc- 
ing conditions  of  economy,  safety,  and  health,  in  the  use  of  gas,  we 
are  induced  to  propose  that  the  Academy  return  thanks  to  M.  Pauwels 
and  also  to  M.  Mutrel,  for  the  useful  devices  which  they  have  com- 
municated. 

Note.  Ad  apparatus  resembling  that'of  Pauwels,  has  been  used  at  the  Phila- 
delphia Gas  Works  since  they  first  went  into  operation.  It  acts  as  a  governor  to 
regulate  the  pressure  in  the  mains  at  large.  Com.  Pub. 


Extract  from  an  account  of  the  PrattsviUe  Tannery  in  ^^  Hunt^s 
Merchant's  Magazine,'^ 

It  would  be  a  curious  subject  of  speculation  to  inquire  into  the  causes 
that  have  conspired  to  mark  the  American  people  with  such  an  extra- 
ordinary degree  of  enterprise ;  but  such  an  inquiry  would  lead  us 
altogether  too  far  from  the  immediate  object  of  this  article,  which  is 
to  present  a  notice  of  one  of  the  most  striking  instances  of  individual 
enterprise  that  our  country  affords.  We  refer  to  the  great  Phattsvii.lb 
Tannery,  in  the  county  of  Greene — the  most  extensive  establisiiment 
of  the  kind  in  the  world,  founded  and  conducted  by  the  enterprise  and 
skill  of  a  single  individual,  well  known  for  his  enlarged  and  liberal 
views — the  Hon.  Zadock  Pratt,  late  member  of  Congress  from  New 
York.    A  succinct,  historical,  and  statistical  accoimt  of  this  establish- 
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ment,  conducted  with  a  skill  and  energy  which  has  realized  a  fortune 
to  its  possessor,  and  has  been  the  means  of  spreading  comfort  and 
plenty  all  around  him,  cannot  be  uninteresting  to  the  general  reader, 
as  well  as  to  all  those  who  are  interested  in  a  branch  of  manufacture 
which  M'Culloch  ranks  as  the  fourth,  if  not  the- third,  in  the  United 
Kingdom,  and  which  probably  holds  a  still  higher  rank  in  the  United 
States. 

For  the  materials  of  the  following  sketch  of  the  Prattsville  Tannery, 
and  of  the  processes  and  extent  of  the  manufactures  canied  on  at  that 
establishment,  we  are  indebted  to  the  kindness  of  the  distinguished 
proprietor,  who  has  now  retired  from  the  business,  to  enjoy  the  fruits 
of  his  honest,  well-earned  industry. 

The  Prattsville  Tannery,  as  we  have  said,  furnishes  one  of  the  most 
striking  examples  of  individual  energy  and  enterprise,  which  our 
country,  fruitful  as  it  is  in  such  examples,  affords.  A  little  more  than 
twenty  years  ago,  the  district  of  country  in  which  it  stands,  was  a 
perfect  wilderness.  Although  just  back  of  the  well-known  Catskill 
range,and  not  more  than  thirty-six  n^les  from  the  banks  of  the  Hudson, 
the  great  thoroughfare  of  our  interior  trade,  the  depths  of  its  hemlock 
forests,  the  solitude  of  its  mountain  glens,  and  the  flashing  of  its 
tumbling  brooks,  had  been  explored  only  by  the  foot  of  the  hunter, 
and  were  as  little  known  to  the  public  as  the  slopes  and  valleys  of  the 
Rocky  Mountains.  In  1824,  Col.  Pratt  visited  this  district,  and,  with 
unerring  judgment,  at  once  decided  upon  it  as  the  proper  location. 
With  a  man  o(  Colonel  Pratt's  energy,  from  the  conception  of  a  project 
to  its  execution,  is  but  a  single  step.  With  such  men,to  will  and  to  do  is 
one  and  the  same  thing.  In  less  than  ninety  days,  he  bud  a  tannery 
erected,  and  ready  to  commence  operations. 

This  tannery  is  an  immense  wooden  building,  530  feet  in  length,43 
feet  in  breadth,  and  two  stories  and  a  half  high.  Within  this  area  are 
contained  300  vats,  with  conductors  to  draw  the  liquor  to  the  pump, 
affording  about  46,000  cubic  feet  of  room  for  tanning  purposes.  A 
large  wing,  40  feet  by  80,  extending  over  the  stream, contains  1 2  leaches, 
six  of  which  have  copper  heaters,  each  28  feet  long.  The  cubic  contents 
of  the  leaches  amount  to  about  12,000  feet,  aud  also  the  bark  loft, 
through  which,  in  the  course  of  the  year,  pass  more  than  six  thousand 
cords  of  bark.  The  mills  through  which  it  is  ground,  are  capable  of 
grinding  over  a  cord  of  bark  per  hour,  and  it  has  connected  with  it  a 
pump  of  sufficient  capacity  to  deliver  1000  cubic  feet  of  *^  ooze,"  or 
water  charged  with  tannin,  in  30  minutes.  The  beam-house  contains 
thirty  vats,  equivalent  to  7640  cubic  feet.  It  has  connected  with  it 
three  hide-mills,  for  softening  the  dry  Spanish  hides,  and  two  rolling 
machines,  capable  of  rolling  500  sides  of  leather  per  day.  Outside  of 
the  building,  but  connected  with  the  beam-house  by  an  under-ground 
communication,  are  eight  stone  sweat^pits,  with  pointed  arches  and 
flues.  The  pits  are  of  the  most  approved  size,  being  in  area  10  feet  by 
14,  and  in  depth  8  feet,  with  a  spring  of  water  at  one  corner. 

Of  the  enormous  amount  of  business  done,  and  capital  employed 
in  ttiis  establishment,  a  good  idea  may  be  obtained  from  the  following 

23* 
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statistical  data,  which  have  been  collected  and  tabularized  with  great 
care  from  Col.  Pratt's  systematic  books : — 

STATISTICS   OP  THE   PRATTSVILLB  TANNEBT  FOR   TWENTY  TEAKS. 

Various  Materials  Used,  and  Labor  Employed. 

6,666  acres  bark  land,>-ilO  square  raiIeS|al8  cords  to  the 

acre^Bi  120,000  cords  of  bark  at  {^3  .  .  9360,000 

No.  of  days'  work  peeling  and  piling  do.  .        days       1 1 8,555 

4  trees  to  the  cord       ....  trees      475,200 

120,000  loads,  or  cords,— 2f64,000,000  lbs.  .  1 32,000 

444  acres  of  woodland,  32,000  loads,  or  cords,  worth  32,000 

135,380  bush,  oats,  at  2s.  6d.         •  .  .  41,967 

1,200  tons  of  hay  at  j(8  ....  9,600 

313,000  days'  work  in  tannery,-*  1,000  years' 

labor,  at  2^14  per  month.        .  .  jSl 62,000 

Board  at  8l  50  per  week,  or  86  per  month        .    78,000 

240,000 

500,000  hides,  cost  fwet,  salted,  and  dry)  .  .       1,750,000 

5,700  loads  of  2,600  lbs.  each,  (one  pair  horses,) 

or  ....        lbs.     15,000,000 

1,000,000  sides  of  18  lbs.  per  side  .  18,000,000 

33,000,000 

Cost  of  carting     ......         052^500 

3,000  lbs.  per  load  leather,  one  pair  horses    .  6,000 

2,600  «  hides  .  .  .       5,700 


11,700 

Freight  of  hides  and  leather  between  New  York  and  Catskill  830,000 
Equal  to  18,000,000  lbs.  of  leather,  at  17  cts.  per  lb.  .  3,060,000 
Lost  and  worn  out  about  100  horses,  at  275  each       •  7,500 

Cost  of  wagons,  at  jl250  a  year  .  .  ,  5,000 

Yearly  expenses,  4^300,000 — total  expenses,  about     .  6,000,000 

A  glance  at  this  table  will  at  once  convince  any  one  that  the  advan- 
tages of  such  an  establishment  are  not  confined  to  the  amount  of  value 
produced.  The  labor  employed,  directly  or  indirectly,  may  be  set 
down  at  two  hundred  men  daily.  The  ramified  branches  of  business 
and  trade  that  it  fosters,  the  comfort,  refinement,  and  intelligence  of 
which  it  becomes  the  centre,  and  its  final  influence  upon  the  growth 
and  populousness  of  the  surrounding  district,  cannot  be  too  highly 
estimated.  The  following  table  shows  but  one  single  item — the  amount 
of  labor  employed  within  the  walls,  or  that  which  is  directly  and  im- 
mediately employed  in  the  process  of  tanning ;  but,  from  a  comparative 
inspection  of  it  and  the  table  above,  some  idea  may  be  formed  of  the 
amount  of  labor  indirectly  engaged: 
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tnrougnoui  tne  i  ear  y  with  their  respective  Wages  per  Month: — 


BEAM-HOUSE. 

No.  of  bands. 

Pay. 

Foreman 

1 

S32 

032 

Choresmen 

2 

12  and  $Q  board. 

36 

Beamsmen          »    *       . 

12 

14 

a 

18a 

IN   THE 

YARD. 

Foreman 

1 

50 

50 

Handling  and  laying  away 

8 

12  and  1B6  board 

144 

Brushing  leather 

4 

12 

a 

72 

Nightman  to  leaches 

1 

14 

a 

20 

Grinding  bark  by  day 

1 

12 

u 

18 

"           by  night 

1 

14 

a 

20 

Wlieeling  bark 

4 

12 

u 

72 

Filling  and  pitching  leaches 

3 

14 

u 

60 

DRTINO 

LOPT. 

Foreman 

1 

20 

a 

26 

Sponger 

1 

12 

u 

18 

Rollers 

2 

15 

u 

42 

Hanging  and  taking  down  leather 

2 

12 

it 

36 

MISCELLANEOTJS 

1. 

Foreman  out-doors 

1 

41 

a 

47 

Carpenter 

1 

39 

a 

45 

Teamsters 

12 

11 

li 

218 

Total       .  .  .58  .  .  igl,120 

The  following  table  presents  a  condensed  view  of  the  operations  at 


the  great  tannery,  during  the  last  five  years: — 


No.  of  hides  recM  Weight  of 


1841 
1842 
1843 
1844 
1845 


at  tannery. 

30,984 

,    27,194 

28,433 

.    36,839 

20,556 


hides. 
724,168 
601,595 
630,192 
812,403 
460,798 


Cartage. 
$291-47 
275-89 
213-24 
276-28 
154-17 


Commissions. 
$5,701-47 
3,938-30 
4,425  64 
6,718-36 
2,920-25 


Total 


144,006     3,229,155      $1,211-05      $22,70402 

TABLE — CONTINUED. 


Total  value  of 
hides. 
$108,758-06 
82,705-01 
78,19803 
100,972-82 
51,17660 

$421,81052 


Leather  returned  to  N.Y. 


1841 
1842 
1843 
1844 
1845 


Sides. 
61,729 
54,323 
56,742 
73,690 
40,891 


Pounds 
l,211,856i 

995,0571 
1,061,523} 
1,310,7791 

737,5714 


Av.  w'ght 
per  side. 
19-63 
18-32 
18-71 
17-81 
1803 


Av.nett 
price. 

$14-44 
13-93 
13-60 
12-65 
1106 


Com.  on  Nett  proceeds 
leather.        of  leather. 


$7,352-34 
5,827-08 
6,053-42 
6,895-25 
3,420-57 


$175,018-54 

138,581-05 

144,331-83 

164,517-53 

81,595-26 


Total    287,275       5,316,789J        18-51        $1324     $29,54860    $704,044-21 
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a  cnemicai  process,  me  success  oi  wnicn  aepenas  aimosi  wnoiiy  upoo 
the  skill  and  judgment  with  which  its  complicated  manipulations  are 
conducted.  To  attain  the  requisite  skill  in  the  laboratory  of  the  che- 
mist, is  evidently  impossible  ;  it  can  only  be  acquired  in  the  tanning 
itself,  by  long  and  careful  attention  and  observation;  and  perhaps  there 
is  no  description  of  manufacture,  where  so  much  depends  upon  practical 
knowledge,  and  so  little  upon  mere  theory,  as  in  the  tanning  of  leather. 
The  tanning  of  leather  consists  in  effecting  a  combination  between 
the  gelatine,  which  is  the  main  constituent  of  raw  hides,  and  tannin : 
a  peculiar  substance,  found  in  the  bark  of  several  species  of  trees— 
the  oak  and  hemlock,  chiefly.  The  processes  employed  are  so  various, 
and  the  modifications  occasioned  by  temperature,  strength  of  the  liquor, 
and  quality  and  condition  of  the  hides,  are  so  numerous  and  so  different, 
that  hardly  any  branch  of  business  requires  for  its  successful  conduct 
a  greater  degree  of  judgment  and  experience,  and  in  few  arts  have 
there  been  effected  greater  improvements.  Col.  Pratt  informs  us  that 
since  he  first  commenced  business,  the  gain  of  weight  in  converting 
hides  into  leather  has  increased  nearly  fifty  per  cent.  That  is,  that 
from  a  quarter  to  a  third  more  leather  can  now  be  obtained  from  a 
given  quantity  of  hides,  than  at  the  time  when  he  learned  his  trade  at 
his  father's  tannery,  conducted  in  the  old-fashioned  way. 

The  great  improvement  in  weight  seems  to  have  been  gained  by 
the  judicious  use  of  strong  liquors,  or  "  ooze  "  obtained  from  finely- 
ground  bark,  and  by  skilful  tanning.     In  order  to  produce  heavy 
weights,  the  hides  should  not  be  reduced  too  low  in  the  beam-house, 
and  should  be  tanned  quickly  with  good  strong  liquors,  particularly 
in  the  latter  stage  of  the  operation.    To  green  hides,  particularly, 
nothing  can  be  more  injurious  than  to  suffer  them  to  remain  too  long 
in  weak  "  ooze.''    They  become  too  much  reduced,  grow  soft,  flat 
and  flabby,  lose  a  portion  of  their  gelatine,  and  refuse  to  "  plump 
up."     On  the  other  hand,  however,  the  effects  of  an  early  application 
of  •*  ooze,"  that  is  too  strong  and  too  warm,  to  green  hides,  is  very 
injurious.     It  contracts  the  surface  fibres  of  the  skin,  tanning  at  once 
the  external  layers, so  "dead,"  as  it  is  termed,  as  to  shut  up  the  pores, 
and  prevent  the  tannin  from  penetrating  the  interior.     This  renders 
the  leather  harsh  and  brittle.     It  will,  from  this,  be  seen,  that  in  the 
question  of  the  proper  strength  of  liquor  alone,  there  is  room  for  the 
exercise  of  the  greatest  judgment  and  the  most  extensive  experience. 
In  the  impossibility  of  adopting  fixed  rules  to  the  innumerable  variety 
of  cases,  nothing  can  be  depended  upon  but  the  judgment  of  the  prac- 
tical tanner. 

In  softening  hides,  and  preparing  them  for  the  process  of  tanning^a 
great  deal  also  depends  upon  the  judgment  of  the  person  superintend- 
ing the  operation,  inasmuch  as  the  diversities  in  the  qualities  and 
characteristics  of  hides  render  it  impossible  to  subject  them  to  anything 
more  than  a  general  mode  of  treatment  In  "  sweating,"  the  character 
of  the  hides  and  the  temperature  are  essential,  but  ever-varying,  con- 
siderations. As  a  general  rule,  however,  the  milder  the  process  of 
preparing  the  hides  for  the  bark,  the  better.    Unnecessarily  severe  or 
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temperature  is  particularly  to  be  avoided. 

In  almost  every  lot  of  hides,  particularly  the  Oronocos,  however, 
there  are  generally  some  that  prove  very  intractable — resisting  all  the 
ordinary  modes  of  softening.  For  such,  a  solution  of  ashes,  potash,  or 
even  common  salt,  will  be  found  to  be  beneficial. 

As  we  have  said,  no  precise  rule  can  be  given  as  to  the  length  of 
time  required  for  the  preliminary  process  o(  soaking  and  "sweating  " 
— so  much  depending  upon  (he  qualities  of  the  hides,  and  the  temper- 
ature at  which  these  operations  are  conducted. 

The  following  table,  however,  may  be  found  useful  in  conveying  an 
approximation  to  a  definite  idea  of  the  practice  in  the  Prattsville  Tan* 
nery: — 


Temperatures. 


SOAKING. 


50O 
Days, 

8 10  12 


60O 
Days. 
6  to  8 


TOO 
Days. 
3  10  6 
2     6 


SWEATIKO. 


Days,  I  Days. 
15 10  20, 12  to  16 
15     20110     15 


Days. 
8  to  12 

6      8 


TOO 
Days. 
2to  3 
2      3 


40© 
Days. 
Buenos  Ayres  hides        10  to  12 
CarthageaaaodLaguira  8     12  7       9  5      7 

Salted  hides  do  not  require  more  than  about  two-thirds  the  time  to 
soak,  but  about  the  same  time  to  sweat.* 

After  the  hides  are  prepared  for  tanning,  tlie  next  process  is,  what 
is  commonly  called  '*  handling,"  which  should  be  performed  two  or 
three  times  a  day  in  a  weak  ooze,  until  the  grain  is  colored,  new 
liquor  being  preferable  to  old.  They  are  then,  after  a  fortnight,  laid 
away  in  bark,  and  changed  once  in  two  to  four  weeks  until  tanned. 
Much  care  and  judgment  is  requisite  in  proportioning  the  continually 
increasing  strength  of  the  liquors  to  the  requirements  of  the  leather  in 
the  different  stages  of  this  process.  The  liquors  should  also  be  kept 
as  cool  as  possible,  within  certain  limits  ;  but  ought  never  to  exceed  a 
temperature  of  eighty  degrees.  In  fact,  a  much  lower  temperature  is 
the  maximum  point,  if  the  liquor  is  very  strong — too  high  a  heat,  with 
a  liquor  too  strongly  charged  with  the  tanning  principle,  being  invaria- 
bly injurious  to  the  life  and  color  of  the  leather.  From  this,  it  would 
seem  that  time  is  an  essential  element  in  the  process  of  tanning,  and 
that  we  cannot  make  up  for  the  want  of  it  by  increasing  the  strength 
of  the  liquor,  or  raising  the  temperature  at  which  the  process  is  con- 
ducted, any  more  than  we  can  fatten  an  ox  or  a  horse,  by  giving  him 
more  than  he  can  eat.  It  may  be  questioned  whether  any  patented 
schemes  for  the  more  rapid  conversion  of  hides  into  leather,  will  be 
found,  on  the  whole,  to  have  any  practical  utility. 

We  have  mentioned  the  injurious  effects  resulting  from  too  strong  a 
solution  of  the  active  principle  of  the  bark ;  on  the  other  hand,  the  use 
of  too  weak  solutions  is  to  be  avoided.  Hides  that  are  treated  with 
liquor  below  the  proper  strength,  become  much  relaxed  in  their  texture, 
and  lose  a  portion  of  their  gelatine.    The  leather  necessarily  loses  in 

*  In  sweating,  the  temperature  rises  as  the  hides  sweat,  so  that  the  operation  is 
seldom  performed  under  50^.  It  is  particularlv  lecommended  that«  for  the  tougher 
hides,  the  hp»t  should  never  be  greater  than  60^  or  65^. 
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weight  and  compactness,  and  is  much  more  porous  and  pervious  to 
water.  The  warmer  these  weak  solutions  are  applied,  the  greater  is 
this  loss  of  gelatine.  To  ascertain  whether  a  portion  of  weak  liquor 
contains  any  gelatine  in  solution,  it  is  only  necessary  to  strain  a  little 
of  it  into  a  glass,  and  then  add  a  small  quantity  of  a  stronger  liquor. 
The  excess  of  tannin  in  the  strong  solution,  seizing  upon  the  dissolved 
gelatine  in  the  weak  liquor,  will  combine  with  it,  and  be  precipitated 
in  flakes  of  a  dark  curdled  appearance,  to  the  bottom.  At  the  Pratts- 
viile  Tannery,  the  greatest  strength  of  liquor,  used  for  handling,  as  indi- 
cated by  Pike's  barometer,  is  16^.  Of  that  employed  in  laying  away, 
the  greatest  strength  varies  from  30^  to  45^ 

After  the  leather  has  been  thoroughly  tanned  and  rinsed,  it  will  tend 
very  much  to  improve  its  color  and  pliability  to  stack  it  up  in  piles, 
and  allow  it  to  sweat  until  it  becomes  a  little  slippery  from  a  kind  of 
mucus  that  collects  upon  the  surface.  A  little  oil  added  at  this  stage 
of  the  process,  or  just  before  rolling,  is  found  to  be  very  useful. 

Great  caution  is  necessary  in  the  admission  of  air  in  drying,  when 
first  hung  up  to  dry.  No  more  air  than  is  sufficient  to  keep  the  sides 
from  moulding  should  be  allowed.  Too  much  air,  or,  in  other  words, 
if  dried  too  rapidly  in  a  current  of  air,  will  injure  the  color,  giving  a 
darker  hue,  and  rendering  the  leather  harsh  and  brittle.  To  insure 
that  the  thick  parts,  or  butts,  shall  roll  smooth  and  even  with  the 
rest  of  the  piece,  it  is  necessary  that  the  leather  should  be  partially 
dried  before  wetting  down  for  rolling,  and  that,  when  wet  down,  it 
should  lay  long  enough  for  every  side  to  become  equally  damp  through- 
out. 

The  following  table,  condensed  from  the  tanning  records  of  200,000 
sides,  exhibits  the  time  required  to  tan  the  various  descriptions  of  hides 
at  Col.  Pratt's  establishment,  during  a  period  of  four  years.  It  will 
be  seen  that  the  same  description  of  hides  require  different  times  in 
different  years.  This  is  owing  mainly  to  a  difference  in  the  tempera- 
ture and  weather  of  the  several  seasons,  and  the  quantity  of  sides  and 
strength  of  liquor  in  the  vats,  and  partly  to  the  different  conditions  and 
qualities  of  different  lots  of  the  same  descriptions  of  hides: — 

No.  of  Time  of 

sides,  tanning. 

mo,  Js. 


No.  of  Time  of 

sides,  tannine. 
mo.  (&. 

1841-SanJuan      .    . 

7,500 

4 

20 

1843— Rio  Grande 

Oronoco     .    .    . 

3,500 

5 

15 

1844 — Buenos  Ayres 

•< 

1,900 

6 

, 

Oronoco  .     . 

€€ 

9,000 

6 

lb 

California  .    . 

Laguira    .    .    . 

22,000 

7 

15 

Buenos  Ayres 

OroQoco     .    .    . 

6,500 

6 

15 

c< 

Matamoros  .    . 

1,100 

5 

. 

Oronoco  ,    . 

tt 

2.300 

5 

20 

Rio  Grande    . 

San  Jaan     .    . 

6,500 

4 

15 

« 

Montevideo    .    . 

5,800 

4 

,  ^ 

Oronoco     .    . 

1842— Honduras     .    . 

3,600 

6 

20 

Laguira    .    . 

Buenos  Ay  res    • 

10,500 

6 

10 

Rio  Grande    . 

Chagres  .    .    . 

1,700 

6 

, , 

Buffalo    .    . 

1843— Oronoco     .     . 

1,100 

5 

, , 

Buenos  Ayres 

Montevideo  .     . 

2,700 

5 

., 

Rio  Grande  . 

6.800 

4 

20 

6,500 

6 

20 

6,400 

7 

, , 

1,200 

6 

20 

900 

7 

10 

6,500 

6 

10 

1,500 

4 

20 

2,100 

5 

, . 

4,000 

6 

10 

2,800 

6 

10 

6,100 

7 

,  , 

1,100 

7 

.  , 

2,000 

5 

,  , 

2,000 

6 

.  , 

8,500 

>• 

6 

10 
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two  days;  of  1844,  six  months,  and  of  1S46,  six  months  and  eleven 
days.  Average  of  the  whole  time,  five  months  and  twenty-seven  days. 
The  average  weight  of  the  leather  was  seventeen  pounds  per  side. 
This,  according  to  the  best  authorities  we  have  at  hand,  is  considerably 
below  the  time  employed  in  England.  There,  it  is  no  uncommon 
thing  for  eight  and  ten  months  to  be  employed  in  tanning  a  stock  of 
leather,  and  some  of  the  heaviest  leather,  it  is  said,  takes  even  fourteen 
and  fifteen  months.  Such  deliberation  undoubtedly  insures  a  fine 
quality  of  leather,  but  it  may  be  questioned  whether  there  is  not  a  great 
loss  in  the  increase  of  weight — a  loss  of  interest  on  capital^  and  in 
consequence  an  unnecessary  enhancement  of  price. 

It  would  be  wrong  in  us  to  conclude  a  notice  of  this  useful  mechani- 
cal establishment,  without  a  word  or  two  respecting  the  flourishing 
village  which  it  has  been  the  means  of  creating.  Twenty  years  ago, 
there  stood  a  dense  wilderness  of  hemlock,  and  now  a  beautiful  village 
of  nearly  two  thousand  inhabitants  occupies  its  place.  The  village 
was  laid  out  in  lots,  by  Colonel  Pratt,  on  which  he  has  erected  "  his 
hundred  houses.''  The  main  street  is  nearly  a  mile  in  length,  upon 
either  side  of  which  is  a  row  of  beautiful  maple  and  elm  trees,  and  a 
neat  gravel  walk,  running  the  whole  length  of  the  street.  These  im- 
provements were  the  work  of  the  founder  of  the  village  entirely.  The 
houses  and  the  buildings  are  placed  on  a  line  at  the  distance  of  twenty 
feet  from  the  street,  and  generally  painted  white.  The  village  novt 
contains  three  churches,  an  academy,  four  schools,  two  woollen  fac- 
tories, making  500  yards  of  cloth  per  day,  one  cotton  manufactory, 
three  machine-shops,  three  grist-mills,  three  saw-mills,  two  mitten  and 
glove  factories,  one  India-rubber  factory,  a  printing-press,  besides 
watch-makers,  cabinet-makers,  coopers,  and  other  mechanics.  There 
are  also  seven  stores,  three  hotels,  and  a  post-office,  the  amount  of  the 
business  of  which  may  be  judged  of,  from  the  fact  that  its  receipts 
have  increased  from  $5  to  ^500  per  annum.  It  is  in  contemplation  to 
make  Prattsville  the  centre  of  a  new  county.  And  from  this  hemlock 
tannery  the  persevering  founder  of  this  village  has  grown  a  bank, 
with  a  capital  of  11100,000.  Col.  Pratt's  establishment  has  thus  fur- 
nished a  nucleus  around  which  has  clustered  the  habitations  of  civili- 
zation and  refinement,  and  has  thus  proved  the  agent  of  fulfilling  in 
its  immediate  sphere  the  prophetic  words, <Hhe  wilderness  shall  blossom 
as  the  rose.'' 

Of  this  enterprising  Tanner,  Farmer,  Legislator,  and  Banker,  it  may 
be  truly  said,  that  he  has  been  the  architect  of  his  own  fortune.  He 
has  conducted  his  vast  business  without  a  single  case  of  litigation, 
never  impeding  the  course  of  others,  but  always  lending  a  liberal  hand ; 
and  has  learned  the  value  of  his  own  maxims  of  ^letting  well  enough 
alone,"  and  of  "doing  well  enough, "by  "minding  his  own  business." 
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On  Lord  Rosse^s  Telescope. 

.  Dr.  Robinson,  when  giving,  in  November,  1840,  to  the  Academy, 
an  account  of  the  three-feet  telescope  constructed  by  the  Earl  of 
Rosse,  had  announced  to  them  the  intention  of  thai  nobleman  to  at- 
tempt an  instrument  of  double  aperture  and  focal  length.  The  at- 
tempt had  succeeded  even  beyond  expectation,  and  he  hoped  that  a 
brief  notice  of  its  progress  and  resulis  would  not  be  uninteresting ; 
more  especially  as  he  felt  that  the  approbation  with  which  they  had 
received  his  former  communication,  and  the  importance  which  they 
attached  to  Lord  Rosse's  discoveries,  had  not  been  the  least  powerful 
cause  of  the  triumph  which  their  countryman  has  now  achieved. 

The  speculum  was  cast  on  the  13th  of  April,  1842,  accorduig  \o 
the  principles  which  had  been  so  successfully  applied  to  the  smaller 
mirrors ;  but  with  several  changes  of  the  details,  made  necessary  by 
the  gigantic  scale  of  the  work. 

It  is  well  known  to  all  who  have  experimented  on  specula,  that  the 
alloy  must  be  formed  in  the  first  instance,  and  re-melted  for  casting  at 
a  much  lower  heat :  otherwise  the  mirror  is  full  of  pores.  The  fusion 
must,  in  both  cases,  be  effected  in  covered  crucibles,  to  preserve  the 
definite  proportions  of  the  alloy,  which  would  be  lowered  by  oxida- 
tion of  its  tin  if  exposed  to  the  draught  of  the  furnace.  It  is  also 
necessary  that  the  speculum  be  of  uniform  composition  and  superfi- 
cial density;  and,  as  it  is  impossible  to  fuse  the  requisite  quantity  of 
metal  for  one  of  six  feet  in  a  single  vessel,  the  different  portions  must 
flow  into  the  mould  under  circumstances  as  nearly  as  possible  identi- 
cal. Much  thought  and  many  experiments  must  have  been  expend- 
ed before  these  conditions  were  so  completely  fulfilled.  The  crucibles 
are,  of  course,  cast  iron  ;  no  earthen  one  being  able  to  bear  the  pres- 
sure of  such  a  mass  of  fluid  metal  at  so  high  a  temperature.  They 
are  thirty  inches  internal  depth,  and  twenty-four  diameter,  weighing 
about  half  a  ton  each,  and  manufactured  with  the  precautions  pointed 
out  by  Lord  Rosse  (Phil.  Trans.  1840).  Notwithstanding  their  great 
strength,  they  yield  so  much  that  it  is  obviously  hazardous  cither  to 
use  them  frequently  or  to  increase  their  dimensions.  They  were  em- 
ployed at  once,  each  containing  about  one  and  a  half  tons  of  the  al- 
loy; they  were  placed  in  furnaces  whose  mouths  were  level  with  the 
ground,  eight  feet  deep  and  four  in  diameter,  disposed  round  a  large 
stack  or  chimney,  into  which  their  flues  vent.  The  fuel  is  turf,  pecu- 
liarly fitted  for  this  work,  as  giving  a  much  more  manageable  heat 
than  coke  ;  about  2200  cubic  feet  of  it  are  consumed  in  a  casting.  The 
furnaces  were  filled  with  fuel,  and  ignited  at  the  top,  on  the  preced- 
ing evening,  that  the  crucibles  might  be  gradually  heated ;  and  in 
about  ten  hours  they  were  ready  to  receive  the  metal.  This  was  un- 
intentionally made  of  a  lower  standard  than  that  of  the  three  feet,  in 
consequence  of  the  atomic  number  for  tin  being  taken  as  given  in 
Turner's  Chemistry,  57-9  instead  of  58-9,  causing  a  deficiency  of 
about  half  per  cent.,  too  trifling  to  impair  materially  its  reflective 
power,  though  it  will  certainly  make  it  more  liable  to  tarnish.     That 
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which  contributed  equally  to  form  the  successive  charges  of  the  cruci- 
bles in  an  order  regularly  varying.  They  were  charged  at  intervals 
of  two  hours^  and  the  whole  was  fused  in  twelve:  they  were  then 
withdrawn  from  the  furnaces  by  a  powerful  crane,  and  transported  to 
the  iron  cradles  of  pouring  frames,  arranged  90°  asunder  round  the 
mould. 

The  essential  part  of  the  mould  is  its  base,  composed  of  hoop  iron 
six  inches  broad,  packed  on  edge  in  a  strong  frame  seven  feet  dia- 
meter, and  supported  by  strong  transverse  bars  below.  The  upper  sur- 
face was  turned  to  a  convex  segment  of  a  sphere,  108  feet  radius,  on 
the  polishing  machine,  over  which  a  self-acting  slide  rest  was  fixed, 
whose  frame  was  of  the  same  curvature.  This  process  required  seve- 
ral weeks,  and  it  was  then  ground  smooth  by  a  frame  filled  with  con- 
cave blocks  of  sandstone.  The  bed  of  hoops  so  prepared  being  set 
exactly  level,  and  heated  sufficiently  to  blue  its  surface  (for  the  pur- 
pose  of  burning  out  the  tallow  with  which  its  interstices  are  filled, 
when  not  in  use,  to  protect  it  from  oxidation),  the  wooden  pattern  of 
the  speculum  was  placed  on  it,  and  founders'  sand  rammed  round  it 
to  its  top.  The  mould  thus  formed  was  about  a  foot  deep;  the  thick- 
ness of  the  speculum,  5i  inches  in  this  instance,  being  determined  by 
the  quantity  of  metal  melted.  By  this  arrangement,  as  Dr.  Robin- 
son formerly  explained  to  the  Academy,  the  fluid  metal  which  comes 
in  contact  with  the  hoops  is  chilled  at  once  into  a  dense  sheet  about 
half  an  inch  thick ;  the  air  which  might  be  entangled  with  it  in  pour- 
ing, escaping  through  their  interstices.  The  circumference  sets  much 
more  slowly  in  consequence  of  the  inferior  conducting  power  of  the 
sand ;  and  the  upper  surface,  which  is  only  in  contact  with  air,  re- 
mains so  long  fluid,  that  the  greatest  part  of  the  shrinkage  occurs 
there ;  its  tendency  to  crack  the  cast  is  prevented,  and  the  coarse  struc- 
ture which  it  produces  is  confined  to  a  place  where  it  is  unimpor- 
tant. 

On  this  occasion,  besides  the  engrossing  importance  of  the  opera- 
tion, its  singular  and  sublime  beauty  can  never  be  forgotten  by  those 
who  were  so  fortunate  as  to  be  present.  Above,  the  sky, crowded  with 
stars  and  illuminated  by  a  most  brilliant  moon,  seemed  to  look  down 
auspiciously  on  their  work.  Below,  the  furnaces  poured  out  huge 
columns  of  nearly  monochromatic  yellow  flame,  and  the  ignited  cruci- 
bles, during  their  passage  through  the  air,  were  fountains  of  red  light, 
producing  on  the  towers  of  the  castle  and  the  foliage  of  the  trees,  such 
accidents  of  color  and  shade  as  might  almost  transport  fancy  to  the 
planets  of  a  contrasted  double  star.  Nor  was  the  perfect  order  and 
arrangement  of  every  thing  less  striking ;  each  possible  contingency 
had  been  foreseen,  each  detail  carefully  rehearsed ;  and  the  workmen 
executed  their  orders  with  a  silent  and  unerring  obedience  worthy  of 
the  calm  and  provident  self-possession  in  which  they  were  given. 

It  has  been  found  that  a  good  criterion  of  the  time  for  pouring  the 
alloy  into  the  mould  is  afforded  by  stirring  it  with  a  pole  of  dry  wood. 
This,  as  long  as  the  temperature  is  above  a  certain  point,  reduces  the 
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film  of  oxide  which  coven  its  sur&ce ;  and  it  becomes  clean  and 
bright,  though  a  new  film  forms  immediately.  At  length  as  it  cools 
this  reduction  no  longer  occurs ;  and  at  a- signal  the  three  crucibles 
are  emptied  into  the  mould  by  means  of  levers  connected  with  the 
pivots  of  their  cradles.  Though  familiar  with  heavy  castings.  Dr. 
Robinson  had  never  seen  anything  so  magnificent  as  the  burning  lake 
that  was  then  produced ;  and  for  many  minutes  it  rolled  in  heavy 
waves  like  those  of  quicksilver,  which  broke  in  a  surf  of  fire  on  the 
sides  of  the  mould,  effecting  the  most  perfect  mixture  of  the  metal. 
At  last  it  became  solid/ and  was  examined  as  it  cooled,  till  it  barely 
yielded  to  pressure  with  an  iron  rod  at  its  centre,  which  is  the  indica* 
tion  that  it  may  be  removed  to  the  annealing  furnace. 

This  furnace  extends  along  the  fourth  side  of  the  mould  :  it  is  a 
low  square  chamber  lined  with  firebrick,  with  sides  about  thirty  inches 
thick,  strongly  hooped,  and  covered  by  an  arch,  from  the  centre  of 
which  rises  a  fine.  Its  floor  is  convex,  of  the  same  curvature  as  the 
speculum,  and  is  heated  from  beneath  by  nine  arches,  which  commu- 
nicate with  lateral  flues.  It  opens  towards  the  mould  by  a  low  arch 
a  little  wider  than  the  speculum ;  but  behind  has  merely  an  aperture 
to  admit  an  iron  bar.  For  some  weeks  the  chamber  and  arches  had 
been  kept  full  of  burning  turf,  so  that  the  whole  interior  was  of  a  full 
red  heat.  The  speculum,  also  red  hot  (at  which  temperature,  it  is  to 
be  remarked,  the  alloy  has  nothing  of  that.brittleness  which  charac* 
terizes  it  when  cold,  but  is  as  tough  as  malleable  iron),  was  cleared 
from  the  sand,  and  encircled  by  a  strong  ring  attached  to  the  bar 
above  mentioned.  By  connecting  this  bar  with  a  powerful  capstan, 
it  was  drawn  from  the  bed  of  hoops,  along  strong  beams  covered  with 
iron,  to  its  place  in  the  centre  of  the  annealing  furnace.  I'he  ring 
was  then  removed,  and  the  rest  of  the  chamber  filled  up  with  char- 
coal ;  the  arches  with  fuel ;  all  the  flues  and  apertures  were  closed 
carefully  with  masonry,  and  it  was  left  to  cool  gradually  for  sixteen 
weeks,  during  the  first  three  of  which  the  exterior  of  the  building  waa 
sensibly  warm. 

In  the  course  of  this  year  considerable  progress  was  made  witti 
various  parts  of  the  mounting;  and  when  Dr.  Robinson  visited  it  in  Feb- 
ruary, 1S43,  he  found  that  the  speculum  had  been  ground  on  a  ma- 
chine similar  to  the  old  one,  but  of  strength  proportioned  to  its  work; 
that  the  foundations  of  the  piers  were  laid,  the  tube  was  in  prepara* 
tion,  and  the  massive  frame-work  and  levers  by  which  the  specuiuna 
is  supported  in  the  tube  were  cast.  This  elegant  contrivance  requires 
some  explanation.  Suppose  the  back  of  the  mirror  divided  by  two 
concentric  circles  into  three  portions,  of  which  the  central  circle  is  cut 
by  radial  lines  into  six  sectors,  the  middle  zone  into  nine  segments, 
and  the  exterior  into  twelve,  and  that  all  of  these  are  equal.  If  each 
of  these  be  supported  by  an  equal  force  applied  at  its  centre  of  gravity, 
the  speculum  is  obviously  in  the  most  favorable  condition  as  to  flex- 
ure. The  frame  mentioned  above  is  rectangular,  with  a  cross-piece 
cast  in  one,  and  weighs  one  ton  and  a  half;  it  bears  three  strong  tri- 
angles, also  of  cast  iron,  supported  at  their  centres  of  gravity  on 
hemispherical  bearings.    Each  angle  of  each  of  these  bears  a  similar 


Digitized  by  LjOOQ IC 


On  Lord  Bosse^s  lile^eope*  879 

triangle,  the  angles  of  which  give  the  twenty-seven  points  of  equili* 
brated  bearing  for  the  speculum.  They  do  not^  however,  press  direct- 
ly, but  carry  platforms  of  cast  iron  of  the  shape  of  the  areas  which 
they  are  to  bear,  and  made  exceedingly  stiff  by  flanches  at  their  edges, 
and  by  edge-bars  crossing  them  diagonally.  A  layer  of  felt  is  over 
these  ;  strong  uprights  from  the  frame  of  a  similar  character  prevent 
any  lateral  shifting ;  and  the  operation  of  the  arrangement  is  found  to 
be  perfect  at  all  altitudes. 

The  construction  of  the  tubes,  tiie  piers,  the  mechanism  of  the  coun- 
terpoises, occupied  the  remainder  of  this  year  and  the  beginning  of 
1844.  In  August,  a  partial  polish  was  given  to  the  mirror  in  order 
to  verify  its  focal  length  (which  was  found  exactly  fifly-four  feet) ; 
and  the  observing  galleries  and  the  apparatus  for  controlling  the  in- 
strument in  right  ascension  were  proceeded  with.  All  these  gigantic 
constructions  (of  whose  prodigious  mass  some  idea  may  be  formed 
from  the  fact  that  they  contain,ialong  with  their  other  materials,  more 
than  one  hundred  and  fifty  tons  of  iron  castings),  have  been  executed 
in  Lord  Rosse's  workshops,  by  persons  taken  from  the  surrounding 
peasantry,  who,  under  bis  teaching  and  training,  have  become  axMsom* 
plished  workmen,  combining  with  high  skill  and  intelligence  the  yet 
more  important  requisites  of  steady  habits  and  good  conduct  It  may 
also  be  mentioned  that  (such  was  the  clear  and  definite  arrangement 
of  the  whole  in  its  inventor's  mind)  nothing  failed  from  firat  to  last ; 
and  it  was  not  necessary  for  him  in  any  instance  to  retrace  his  steps* 

At  the  beginning  of  February,  1845,  the  work  being  sufficiently  ad- 
vanced to  permit  the  use  of  the  instrument  without  personal  danger, 
Dr.  R.  and  his  friend  Sir  James  South  were  invited  to  enjoy  the  trial 
of  it.  Its  appearance  is  certainly  peculiar,  and  presents  a  striking 
contrast  to  the  more  complicated  framing  of  the  three^feet  telescope 
which  is  placed  beside  it  At  first  sight,  one  wonders  how  it  is  to  be 
moved,  for  nothing  attracts  notice  except  the  massive  piers  and  the 
tube ;  but  a  nearer  approach  shows  that  it  is  the  perfection  of  mechani- 
cal engineering.  To  have  mounted  it  on  the  plan  of  the  three-feet 
would  have.been  impracticable  as  well  as  useless.  The  speculum 
with  its  supports  is  seven  times  the  weight  of  that  in  HerscheFs  four- 
feet,  and  both  on  this  account,  and  the  well-known  principle  that 
similar  machines  are  weaker  in  proportion  to  their  bulk,  such  a  stand 
must  have  been  so  heavy  as  to  present  great  obstacles  to  its  motion. 
The  vast  surface  exposed  to  the  action  of  wind  must  have  made  it 
unsteady ;  and  its  durability  eould  not  be  great  Lord  Rosse,  there- 
fore, determined  to  confine  the  range  of  observation  to  the  vicinity  of 
the  meridian.  There  the  stars  are  at  their  greatest  altitudes,  and  at- 
mospheric influences  effect  them  least ;  their  places  can  be  determined 
with  most  accuracy,  and  an  equatorial  movement,  so  essential  to  mi- 
crometer measures,  can  be  easily  obtained.  With  such  optical  power 
there  will  never  be  a  scarcity  of  objects  for  examination ;  and  the  re- 
striction will  only  be  felt  in  the  case  of  planetary  bodies.  The  base 
of  the  actual  nu>unting  is  a  very  massive  joint  of  cast  iron ;  its  lower 
axis  permitting  motion  in  the  meridian  plane,  its  upper  in  a  direction 
perpendicular  to  that  circle.  On  this  is  firmly  bolted  a  cubical  wood- 
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en  cbaniber,  about  eight  feet  wide,  in  which  the  speculum  is  placed, 
one  of  its  sides  opening  for  the  purpose.  This  again  carries  the  tube, 
which,  when  vertical  and  viewed  from  the  interior  of  the  chamber,  is 
more  like  one  of  the  old  round  towers  than  any  more  ordinary  object 
of  comparison.  It  is  fifty  feet  long,  eight  feet  in  diameter  in  the  mid- 
dle, but  tapering  to  seven  at  the  extremities :  it  is  made  of  deal  staves 
an  inch  thick,  hooped  with  strong  iron  damp-rings,  and  secured  from 
collapse  by  iron  diaphragms ;  and  carrying  at  its  upper  extremity  the 
apparatus  of  the  Newtonian  small  mirror,  which,  from  its  great  weight 
and  bulk,  requires  to  be  counterpoised.  The  telescope  is  moved  in  de- 
clination by  a  strong  chain  cable  attached  to  its  top  and  passing  over 
a  pulley  fixed  at  ^  proper  height  to  the  north,  down  to  a  windlass  on 
the  ground  which  is  wrought  by  two  workmen.  East  and  west,  near 
the  top  of  the  piers,  large  iron  pulleys  are  fixed,  having  free  move- 
ment in  azimuth,  so  that  their  planes  may  always  be  in  those  of  the 
traction  :  chains  suspending  the  counterpoise  weights  pass  over  these 
to  the  sides  of  the  tube.  The  weights,  however,  are  constrained  to 
descend  in  quadrants  of  circles  by  chain  guys  attached  to  the  frame 
which  bears  the  declination  pulley.  It  is  easily  seen  that  their  action 
is  a  maximum  when  the  tube  is  level,  and  nothing  when  it  is  vertical: 
but  between  these  positions  it  decreases  more  slowly  than  the  down- 
ward tendency  of  the  tube.  To  correct  this,  the  tube  is  connected  with 
loaded  levers  (placed  to  its  south),  by  chains  of  snch  lengths  that  one 
of  them  is  not  raised  till  it  is  at  AQP  altitude,  and  the  other  at  80^;  the 
latter  being  necessary  for  the  return  of  it  afler  it  has  passed  the  zenith. 
The  slow  motion  in  declination  was  not  yet  applied,  but  the  ordinary 
one  was  quite  convenient,  except  for  the  difficulty  of  giving  orders 
to  the  men,  who  were  sometimes  seventy  or  eighty  yards  from  the 
observer.  A  two-feet  circle,  with  a  fine  level  and  a  pair  of  verniers, 
will  also  be  attached  to  the  tube  to  give  the  declination;  its  place  was 
then  supplied  by  a  small  protractor,  five  inches  diameter,  over  which 
was  a  strong  screen  to  protect  the  assistant  who  attended  it  from  any 
such  casualty  as  the  fall  of  an  eye-piece. 

The  eastern  pier  bears  what  may  be  called  the  meridian  of  the  in- 
strument :  it  is  a  strong  semicircle  of  cast  iron,  about  eighty-five  feet 
diameter,  and  composed  of  several  pieces  accurately  planed.  £kich 
of  these  is  bolted  to  the  pier  and  separately  adjustable  to  a  meridian 
line  formed  by  straining  a  fine  wire  over  notches  in  two  cast  iron 
chairs  firmly  secured  at  the  north  and  south  of  the  masonry.  Sir 
James  South  took  chaige  of  this  delicate  operation,  and  performed  it 
with  such  precision  that  when  a  transit  instrument  was  adjusted  by 
this  line,  it  gave  the  passage  of  Polaris  to  a  small  fraction  of  a  sec- 
ontL  The  telescope  is  compelled  to  move  in  the  meridian,  being  con- 
nected with  this  circle  by  a  strong  bar  provided  with  friction  rollers, 
that  it  may  traverse  it  easily ;  and  thus  it  can  be  used  as  a  transit  in- 
strument with  considerable  precision.  But  this  bar  is  racked,  and  at- 
tached to  the  tube  by  wheel  work,  so  that  a  handle  near  the  eye-piece 
enables  the  observer  to  move  it  on  either  side  of  the  meridian,  and 
thus  examine  it  before  its  passage,  or  follow  its  motion.  The  move- 
ment is  surprisingly  easy;  and  a  rough  graduation  on  the  bar  supplies 
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turbs  the  repose  of  the  eye.  The  elder  Herschel  has  not  in  the  least 
exaggerated  the  importance  of  thifl,  when  faint  objects,  especially  ne- 
bulae,  are  to  be  examined ;  and  a  better  contrivance  is  to  be  applied: 
The  rack  being  perpendicular  to  the  meridian,  gives  a  motion  not 
strictly  equatorial,  but  easily  made  so  :  had  the  declination  pulley  been 
in  a  parallel  to  the  earth's  axis,  passing  through  the  great  joint,  and 
had  this  latter  been  itself  equatorial,  this  would  have  been  the  case  ; 
but  the  deviation  is  easily  corrected  by  the  addition  of  a  second  pul- 
ley altering  the  direction  of  the  chain.  Its  range  is  half  an  hour  on 
each  side  of  the  meridian  for  a  star  at  the  equator ;  and  Lord  Rosse 
intends  to  effect  it  by  clock-work,  as  is  now  generally  the  case  in  large 
equatorials ;  though  the  problem  is  much  more  difficult  than  in  those 
instruments. 

The  western  pier  supports  the  stairs  and  galleries  destined  to  the 
observers.  Up  to  43°  of  ahitude  is  commanded  by  the  first  of  them: 
a  strong  and  light  prismatic  framing  slides  between  two  ladders  at- 
tached to  the  southern  faces  of  the  piers :  it  is  counterpoised  and  is 
raised  to  any  required  position  by  a  windlass ;  its  upper  plane  affords 
support  for  a  railway  on  which  the  observing  gallery  moves  about 
twenty-four  feet  east  and  west,  two  of  its  wheels  being  turned  by  a 
winch  near  the  observer.  Three  other  galleries  in  succession  reach 
to  5°  below  the  pole ;  these  are  each  carried  by  two  beams  which  run 
between  pairs  of  grooved  wheels,  and  are  drawn  forward,  when  they 
are  turned,  by  a  mechanism  of  singular  elegance.  These  are  able  to 
bold  twelve  people,  but  one  man  can  easily  work  them ;  and  though 
it  is  rather  startling  to  a  person  who  findb  himself  suspended  over  a 
chasm  sixty  feet  deep,  without  more  than  a  speculative  acquaintance 
with  the  properties  of  trussed  beams,  all  is  perfectly  safe.  Every 
bearing  part  has  been  proved  to  ten  times  its  utmost  probable  load, 
and  the  doors  of  the  galleries  open  inward,  and  are  kept  close  by 
springs.  From  this  point  too  is  obtained  the  most  distinct  perception 
of  the  telescope's  prodigious  bulk,  which  at  a  greater  distance  is  not 
so  striking,  for  want  of  a  standard  of  comparison  ;  yet,  notwithstand- 
ing the  hugeness  of  the  masses  to  be  moved,  so  effective  are  all  the 
arrangements  that  Sir  James  South  found  it  was  possible  to  uncover 
the  mirrors  and  find  a  given  star  in  less  than  eight  minutes. 

(To  be  continued.) 


New  Process  for  Heating  the  Blast  of  Furnaces  without  Coal  or 

Labor. 

In  our  last  Journal,*  we  briefly  alluded  to  the  important  invention 
of  Messrs.  Dixon  and  Budd,  of  the  Ystalyfera  Iron-Works,  by  which 
a  great  improvement  has  been  effected  in  the  manufacture  of  iron. 
The  process  is  so  well  explained  by  the  patentees,  that  we  prefer 
adopting  their  own  description  and  drawings,  that  our  readers  may 

*  Miaing  Jeamal,  No.  618. 
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HOT  BLAST. 
Plan  and  Ekvaiion  of  Blast  Furnaces ^  with  Sections;  showing  the 
method  of  Heating  the  Blasts  according  to  Dixon   and  Sudd's 
Patents,  as  practised /or  working  Six  Furnaces  at  the  Fiftalt/fera 
Iron- Works. 


a.     Cross  section,  through  heating-stove  and  furaace,  showing- 

b  b.  Hot  air  tubes. 

c.     Inlet  pipe»  for  cold  air. 

d  d.  Outlet  pipes,  for  hot  air  to  tuyeres. 

e  e.  Flues,  for  heating  the  stoves  from  furnaces. 

//.  Iron  doors,  for  admitting  air  and  cooling  stoves. 

g  ff.  Top  and  roof  of  stoves. 

h  h.  Stacks,  with  dampers  to  regulate  heat  in  stoves. 


ii.    Cold  blast  main. 
j  J.  Hot  blast  main. 
k  k.  Horizontal  section  of  furnaces,  heating  flues,  and  stoves. 


New  Procts9for  Heating  the  Bloat  of  Furnaces. 


I  I  Ground  plan  of  furnaces^  and  hot  blast  pipe  communication 
with  tuyeres. 

The  patentees,  in  introducing  to  the  notice  of  the  iron  trade  their 
improvements  in  the  manufacture  of  iron,  do  so  with  the  confidence 
arising  from  continued  and  successful  practice.  They  preferred  the 
delay  of  waiting  until  they  were  in  this  strong  position,  rather  than 
call  the  attention  of  the  trade  to  their  plans,  whilst  they  were  in  the 
state  to  which  all  practical  men  have  a  well-grounded  aversion — viz., 
that  of  an  experiment. 

The  patentees  can  now  confidently  assure  the  trade,  that  their  pat- 
ented improvements  for  heating  the  blast  of  iron  furnaces,  as  set  forth 
in  the  accompanying  plan,  possess  the  following  advantages : — 

1.  The  first  cost  of  erecting  the  apparatus  is  considerably  less  than 
that  usually  employed. 

2.  The  liability  to  get  out  of  repair  is  much  less. 

3.  The  temperature  of  the  blast  can  be  preserved  higher,  and  more 


4.  There  is  no  cost  of  coal  or  labor — ^neither  being  required. 

5.  The  working  of  the  furnace  is  not  at  all  interfered  with. 

6.  The  stoves  can  be  readily  cooled  down  without  derangement  of 
the  apparatus,  when  cleaning  or  repair  is  required. 

The  patentees,  being  ironmasters  themselves,  know  that  no  saving 
in  first  cost,  coal,  or  labor,  would  be  considered  by  the  trade  as  a  com- 
pensation for  frequent  repairs.  They  also  know  that  in  many  in- 
stances the  whole  benefit  of  the  hot-blast  process,  and  in  some  in- 
stances more  than  such  benefit,  has  been  swept  away  by  the  cost  and 
irregularity  attendant  on  the  repairs  of  the  apparatus.  But  they  can 
assure  the  trade,  that  their  apparatus  is  not  liable  to  get  out  of  order. 
At  the  Ystalyfera  Iron- Works  the  hot-blast  pipes  that  were  put  to 
work  in  October,  1844,  are  still  at  work  and  in  good  repair.  They 
believe  that  there  is  nothing  in  the  whole  experience  of  the  trade 
equal  to  this  duration  ;  but  more  than  this,  they  are  sanguine  that 
where  their  improvements  are  carried  out  under  their  instructions,  the 
stoves  will  last  longer  than  the  furnaces.  At  the  Ystalyfera  Iron- 
Works,  near  Swansea,  six  furnaces  may  be  seen  in  operation,  the  blast 
being  perfectly  heated  to  the  point  of  melting  lead,  by  the  plan  of 
the  patentees  applied  to  five  heating  stoves.    The  dampers  on  th^ 
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slacks  afford  the  means  of  moderating  the  temperature,  whilst  the 
doors  in  front  give  a  perfect  command  of  the  stoves,  as  the  draught 
can  be  reversed,  and  a  current  of  cold  air  introduced  at  a  moment's 
notice. 

Although  the  plan  adopted  at  the  Ystalyfera  Worlds,  as  shown  in 
the  drawing,  of  having  the  furnaces  in  one  connected  range  of  build- 
ings, with  hot  and  cold  blast  main  pipes,  is  the  one  recommended 
where  new  furnaces  are  being  erected,  yet  this  is  not  essential.  The 
plan  was  first  tried  on  a  single  furnace,  and  the  stove  was  heated  on 
one  side  only,  yet  the  application  was  perfectly  successful.  It  may, 
therefore,  be  readily  applied  to  single  furnaces  standing  apart^  as  is 
usual  in  iron- works. 

As  the  benefits  arising  from  the  adoption  of  the  plans  of  the  paten- 
tees amount  to  many  shillings  a  ton  of  iron  made  (a  most  important 
consideration  in  these  times  of  competition,  especially  where  large 
quantities  are  made  weekly),  besides  great  comfort  and  regularity, 
the  patentees  respectfully  invite  the  attention  of  the  trade  to  the  sub- 
ject. In  order  to  ensure  an  early  and  extensive  use,  they  have  resolv- 
ed on  making  a  very  moderate  charge  only  for  their  patent  right.  As 
the  hot-blast  apparatus  at  present  iii  use,  requires  such  frequent  re- 
newal and  repairs,  opportunities  will  occur  in  every  iron-works,  within 
a  short  period,  of  introducing  the  plans  of  the  patentees  without  any, 
or  with  only  a  small  additional,  charge  as  dead  outlay. 

The  patentees,  therefore,  congratulate  themselves  on  being  enabled 
to  present  to  their  brother  ironmasters  a  plan  by  which  all  the  benefits 
of  the  hot-blast  process  may  be  secured,  free  from  the  hitherto  great 
drawbacks  of  current  expenses  and  repairs.  They  have  not  attained 
this  end  without  great  cost  and  perseverance ;  and  they  look  for  a 
liberal  support  from  the  trade,  now  that  they  present  their  improve- 
ments in  the  manufacture  of  iron,  freed  from  all  the  doubt  and  risk 
of  an  experiment.  Min.  Jour. 

On  the  Manv/aciure  of  Shell  Cameos,    By  Mr.  Gray. 

The  author  commenced  by  stating  that  the  ancients  formed  cameos 
by  engraving  figures  in  low  relief  on  different  kinds  of  siliceous  stones; 
and  generally  selected  for  that  purpose  those  which  had  layers  of 
different  colors :  so  that  the  figures,  or  different  parts  of  the  same 
figures,  were  of  divers  colors.  Such  cameos  are  now  made  in  Southern 
Europe  and  in  France — where  this  art  has  lately  been  attempted  to 
be  revived;  but  the  hardness  of  the  materials  requires  so  much  labor 
that  they  are  too  expensive  to  come  into  g^eneral  use.  Numerous 
attempts  have  been  made  to  substitute  various  materials,  such  as 

Eorcelain  and  glass,  for  the  ancient  cameos;  but  their  great  inferiority 
as  caused  them  to  be  neglected.  The  best,  and  now  most  used,  sub- 
stitutes are  shells;  seversd  kinds  of  which  afford  the  necessary  difference 
of  color,  and  are  at  the  same  time  soft  enough  to  be  worked  with  ease, 
and  hard  enough  to  resist  wear.  The  shells  used  are  those  of  the  Flesh- 
eating  Univalve — which  are  peculiar  as  being  formed  of  three  layers 
of  calcareous  matter,  each  layer  being  a  perpendicular  lamina  placed 
side  by  side.    The  cameo  cutter  selects  those  shells  which  have  the 
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three  layers  composed  of  different  colors,  as  they  afford  him  the  means 
of  relieving  his  work ;  but  the  kinds  now  employed,  and  which  expe- 
rience has  taught  him  are  best  for  his  purpose,  are  the  BulPs  Month, 
the  Black  Helmet,  the  Horned  Helmet,  and  the  Queen  Conch.  The 
two  first  are  the  best  shells.  After  detailing  the  peculiarities  of  these 
shells,  the  writer  proceeded  to  give  an  account  of  the  progress  of  the 
art,  which  was  confined  to  Rome  for  upwards  of  forty  years,  and  to 
Italy  until  the  last  twenty  years,  at  which  period  an  Italian  commenced 
the  making  of  them  in  Paris;  and  now  about  300  persons  are  employed 
in  this  branch  of  trade  in  that  city.  The  number  of  shells  used  annually, 
thirty  years  ago,  was  about  300;  the  whole  of  which  were  sent  from 
England — ^the  value  of  each  shell  in  Rome  being  30^.  To  show  the 
increase  of  this  trade,  the  number  of  shells  used  in  France  last  year  was 
nearly  as  follows : — 

Bull's  Mouth      80,000,    average  price  U.  Sd.j    value    6,400/. 

Black  Helmet       8,000,        "  "      5*.  Orf.,        ^        l,800i 

Horned  Helmet       500,        <<  <<      2$.  6d.y        <<  60/. 

Queen  Conch      18,000,        «*  «      1«.  2lrf.,      «  700/. 


100,500  shells,  Sterling  je8,960 

The  average  value  of  the  large  cameos  made  in  Paris  is  about  6  fn 
each:  giving  a  sterling  value  of  32,000/.;  and  the  value  of  the  small 
cameos  is  about  8,000/. — giving  a  total  value  of  the  cameos  produced 
in  Paris  for  the  last  year,  of  40,000/.;  while  in  England  not  more  than 
six  persons  are  employed  in  this  trade. — Proe.  Soc.  Jirts. 

Athensam. 

Proceedings  of  the  Jinnual  Convention  qf  Inventors^  held  in  the 
city  qf  Boston^  Massachusetts f  in  Sept  embers  1S47. 

«         Gommoiiiettad  for  the  Journal  of  tke  Frmnkliii  loatitnte. 

The  third  annual  conyention  of  Inventors  and  others  interested  in 
inventions  and  patents,  convened  in  the  city  of  Boston,  on  the  22nd 
Sep.  inst,  in  pursuance  of  a  call  of  the  executive  committee,  authorized 
by  the  last  convention  of  Inventors  of  the  United  States,  held  in  the 
city  of  Philadelphia,  October  27,  1846. 

The  conyention  was  called  to  order  by  Col.  E.  Clarke,  of  N.  Y., 
George  Daracott,  Esq.,  of  Boston,  was  chosen  President,  and  J.  J. 
Greenough,  Esq.,  of  Washington,  D.  C,  Secretary.  On  motion  of  Mr. 
Keller,  of  N.  Y.,  the  convention  then  adjourned  to  9  o'clock  the  next 
day. 

23d.  The  convention  met  pursuant  to  adjournment,  and  further 
organized  by  electing  Hon.  Judge  PhiIlips,of  Boston,  and  Col.  E.  Clarke, 
of  N.  Y.,  Vice  Presidents,  and  Geo.  Gifford,  Esq.,  of  N.  Y.,  an  addi- 
tional Secretary* 

The  chairman  of  the  executive  committee,  appointed  at  the  last  con- 
vention, reported  the  proceedings  of  the  committee  during  the  interim, 
and  also  read  the  bill  proposed  to  be  passed  by  Congress,  together  with 
sundry  amendments  proposed  by  the  committee,  giving  their  reasons 
for  the  changes  suggested.  He  also  explained  the  course  of  proceed- 
ings  in  Congress  in  relationto  the  bill,  during  the  last  session,  and  the 
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causes  of  its  failure  at  that  time — and  further  urged  the  necessity  of 
increasing  the  salaries  of  the  Examiners  of  Patents  if  competent  per- 
sons are  expected  to  be  retained  by  the  Oovemment  in  that  capacity. 
These  sentiments  met  a  hearty  response  in  the  convention,  and  all  who 
spoke  on  that  subject  agreed  that  the  matter  deserved  the  attention  of 
Congress,  and  expressed  a  hope  that  prompt  action  might  be  had  on 
it  at  the  next  session. 

After  some  general  conversation  in  relation  to  the  report  of  the 
committee,  it  was  accepted :  and  the  thanks  of  the  convention  were 
voted  to  them  for  the  ability  and  zeal  with  which  they  had  discharged 
their  duties.  The  report  was  then  referred  to  an  executive  committee 
of  five  with  authority  to  bring  the  amended  law  before  Congress,  at 
its  next  session,  with  power  to  modify  the  sections;  for  which  purpose, 
all  who  are  interested  can  address  to  either  of  the  committee  (post  paid) 
such  suggestions  and  alterations  as  they  may  deem  expedient  This 
committee  consists  of  the  following  gentlemen: — C.  M.Keller,  and  H. 
Allen,  Esqs.,  of  N.  Y.;  Frederick  Emerson,  Esq.,  of  Boston ;  J.  J. 
Greenough,  Esq.,  of  Washington,  and  Jordan  L.  Mott,  EiSq.,  of  N.  Y. 

It  was  voted.  That  the  Hon.  Judge  W.  Phillips  be  requested  to  aid 
the  committee  in  revising  the  law,  and  that  they  submit  it  to  him 
therefor.  It  was  also  voted.  That  the  executive  committee  be  requested 
to  call  another  convention  at  such  time  and  place  as  they  may  deem 
expedient.    The  convention  then  adjourned  sifie  die. 


Circular  from  the  Executive  Committee  of  the  Convention. 
To  Inventors  and  all  others  interested  in  Patents  for  useful  Inrentions. 

The  executive  committee,  appointed  by  the  convention  of  Inventors 
convened  in  the  city  of  Boston,  on  the  22d  of  Sept.  last,  to  take  into 
consideration  the  best  mode  of  obtaining  amendments  to  the  existing 
law  of  Patents,  were  instructed  to  receive  and  consider  all  suggestions 
that  might  be  submitted  to  them  in  relation  to  the  objects  of  the  con- 
vention. In  accordance  with  this  instruction  of  the  convention,  all 
persons  interested  in  the  amendment  of  the  law  of  Patents  are  requested 
to  transmit  any  suggestions  which  they  may  have  to  make  on  this 
important  subject  to  the  chairman  of  the  exequtive  committee,  Charles 
M.  Keller,  No.  304,  Broadway,  New  York.  All  communications  by 
mail  to  be  post  paid.  C.  M.  Kelleb, 

Chairman  of  the  Executive  Committee. 


FRANKLIN  INSTITUTE. 


Monthly  Meetings  Sept,  16,  1847. 

At  this  meeting  the  subjects  and  communications  presented,  connected 
with  Science  and  the  Arts,  were  less  numerous  than  on  many  former 
occasions. 

After  the  reports  of  officers  and  committees,  the  proposal  and 
election  of  new  members,  and  other  stated  business  had  been  conclud- 
ed:— 
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Mr,  O.  TV.  Smith  gave  an  aocount  of  some  experiments  made  by 
himself,  Prof.  Cresson,  and  Mr.  Foulke,  at  the  newljr  erected  Berks' 
County  Prison,  with  regard  to  the  prevention  of  communication  between 
the  prisoners  by  means  of  transmitted  sound.  He  referred  to  the  im«> 
portance  of  such  prevention,  in  establishments  intended  to  carry  out 
the  principle  of  separate  confinement ;  as  well  as  in  asylums  for  the 
insane,  and  other  public  institutions.  In  the  Eastern  Penitentiary  of 
Pennsylvania,  where  the  ventilating  flues  afforded  a  medium  of  com* 
munication,an  attempt  was  made  to  prevent  it  by  the  insertion  of  iron 
plates,  which,  however,  were  found  to  be  objectionable  on  account  of 
their  obstructing  the  ventilation. 

The  Berks  County  Prison,  at  Reading,  is  well  designed  and  con- 
structed, and  has  cost,  in  its  erection,  about  jS55,000.  Particular  care 
has  been  taken  to  secure  a  proper  ventilation  and  warming  throughout 
the  building.  This  is  attained  by  means  of  a  tall  chimney  shaft,  with 
which  all  the  ventilating  flues  are  connected ;  warm  air  being  commu- 
nicated  to  each  apartment  near  the  ceiling,  and  the  foul  air  carried  off 
by  an  opening  into  the  ventilating  flue,  near  the  floor.  In  order  to 
prevent  communication  between  the  prisoners,  by  means  of  sound 
transmitted  through  these  flues,  two  enlargements  are  made  in  them 
about  ten  feet  apart,  in  each  of  which  is  inserted  an  earthen  vessel 
having  the  form  of  a  paraboloid.  The  sound,  falling  upon  these  para- 
boloids, is  reflected  in  such  manner  as  to  destroy  its  efiect.  In  order 
to  test  practically  the  efiect  of  this  improvement,  the  committee  distri- 
buted themselves  in  different  cells,  and  found  that,  by  the  utmost 
exertion  of  voice,  they  were  unable  to  make  themselves  heard  from 
one  cell  to  another.  A  curious  proof  of  this  was  afforded  by  the  fact, 
that  after  some  of  them  had  shouted  until  they  were  hoarse,  they  were 
visited  by  others  who  came  from  a  neighboring  cell,  to  inquire  why 
they  had  not  commenced  the  experiment  of  calling  to  them  through 
the  flue. 

Referring  to  other  contrivances  for  this  purpose,  Mr.  S.  said  that 
slates,  placed  in  a  triangular  form  in  the  flues,  had  been  tried  in  the 
Pentonville  Prison,  in  England ;  but  he  doubts  whether  this  will  be 
found  so  effectual  as  the  paraboloid.  With  regard  to  the  expense  of 
this  arrangement  in  the  Berks  County  Prison,  he  said  that  the  cost  of 
the  paraboloid,  which  is  made  of  common  pottery,  being  but  twenty 
cents,  is  more  than  compensated  by  the  saving  of  masonry  consequent 
upon  the  enlarged  spaces  left  in  the  flues  for  their  reception. 

Mr.  Trego  laid  before  the  meeting  some  specimens  of  lead  and  cop- 
per ores,  which  had  been  recently  presented  for  the  cabinet  of  the 
Institute.  The  lead  ore  was  found  in  the  neighborhood  of  Phcenixville, 
in  Chester  County,  about  twenty-eight  miles  from  Philadelphia.  It 
appears  to  be.  chiefly  a  phosphate  of  lead,  mostly  in  amorphous  masses, 
though  occasionally  presenting  crystaline  forms.*    The  proprietor  is 

*  Since  the  abore  notice  was  written,  a  specimen  of  this  ore  has  been  analyzed 
by  Dr.  M.  H.  Boyd,  of  this  city,  with  the  following  result:*- 100  parU  of  it  contain, 
oxide  of  lead,  75*99 ;  oxide  of  iron,  4*82 ;  phosphoric  acid,  13'56  \  silica  and  insoluble 
silicates,  2*50 ;  water  and  other  volatile  matter,  1*25 ;  muriatic  acid,  and  loss,  l'S8. 
It  contains  70*53  per  cent,  of  metallic  lead. 
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engaged  in  sinking  shafts,  in  order  to  ascertain  the  probable  extent 
and  value  of  this  deposit  of  ore. 

The  cojpper  ore  is  from  an  ancient  mine  in  Montgomery  County, 
Pa.,  near  Perkiomen  creek,  between  the  Trappe  and  Sumanytown. 
A  shaft  was  sunk  here,  many  years  since,  to  the  depth  of  about  100 
feet,  from  which  an  adit  was  constructed  for  the  purpose  of  draining 
the  works.  There  is  a  tradition  in  the  neighborhood,  that  a  quantity 
of  good  ore  was  obtained  here,  when  the  mine  was  worked.  It  has 
now  been  neglected  for  nearly  a  century;  but  it  is  intended  to  make 
some  explorations,  with  a  view  to  renewing  operations  ia  the  mine, if 
appearances  should  warrant  the  undertaking. 

A  model  of  a  Rotary  Steam  Engine  was  then  presented;  upon 
which  Mr.  Smith  remarked  that  there  were  inherent  defects  in  all 
rotary  engines,  when  compared  with  those  having  a  reciprocating  ac- 
tion. He  said  the  onlyinstance  in  which  a  rotaryengine  might  possibly 
be  used  with  advantage,  was  for  driving,  with  high  velocity,  a  fan  for 
heating  or  ventilating  purposes,  where  steam  generated  for  the  heating 
of  a  large  edifice  would  otherwise  be  wasted,  so  far  as  its  motive  force 
is  concerned.  He  remarked  that  the  old  Savery  form  of  engine  had 
been  found  most  economical,  where  the  water  was  to  be  heated,  as 
well  as  raised,  for  the  use  of  public  baths,  or  other  purposes,  for  whicii 
warm  water  was  required  to  be  elevated. 

A  natural  curiosity  was  next  exhibited,  which  excited  considerable 
interest.  This  was  a  Singing  Mouse,  which,  though  declining  on  this 
occasion  to  perform  in  its  best  style,  yet  gave  sufficient  proof  that  its 
musical  powers  are  wonderful,  for  an  animal  of  its  kind.  It  is  a 
common  domestic  mouse,  {Mus  MusculuSi)  and  in  appearance  differs, 
in  no  remarkable  particular,  from  other  individuals  of  its  species. 

It  was  the  musical  talent  of  this  little  creature  which  led  to  its  capture. 
A  lady,  who  kept  some  canary  birds  in  her  room  through  the  day,  but 
who  was  in  the  habit  of  having  the  cages  removed  to  another  apart- 
ment for  the  night,  happened  to  hear,  after  retiring,  a  musical  chirping 
in  the  room,  apparently  proceeding  from  beneath  a  bureau.  Supposing 
that  one  of  her  birds  had  escaped  from  its  cage,  and  remained  in  the 
room,  she  attempted  to  dislodge  it  from  its  supposed  concealment.  No 
bird,  however,  made  its  appearance ;  but  a  mouse  was  startled  from 
beneath  the  bureau,  and  ran  to  another  part  of  the  room,  where  it 
recommenced  its  song.  It  was  caught  and  confined  in  a  cage,  which 
It  has  now  inhabited  about  six  weeks ;  having  become  quite  tame, 
and  evidently  recognizing  individuals,by  showing  more  familiar  regard 
to  its  keeper  than  to  strangers. 

It  is  seldom  entirely  silent,  except  when  sleeping ;  almost  constantly 
emitting  a  low  chirping  series  of  notes,  resembling,  somewhat,  the 
twittering  produced  by  a  nest  of  young  birds.  As  the  evening  ad- 
vances, its  musical  disposition  is  more  fully  developed,  mitil,  usually 
towards  midnight,  its  notes  increase  in  power,  compass,  and  variety— 
it  then  frequently  pours  forth  a  gush  of  melody,  resembling  the  song 
of  a  canary  bird;  but  softer  and  less  shrill  than  the  notes  of  the  feather- 
ed songster. 
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Report  qf  the  President  and  Directors  qf  the  Harrishurg^  Ports^ 
mouthy  Mountjoy^  and  Lancaster  Railroad  Company y  to  the 
Stockholders^  September  3rrf,  1847. 

The  Board  of  Directors  of  the  Harrisburg,  Portsmouth,  Mount- 
joy,  and  Lancaster  Railroad  Conapany,  beg  leave  to  submit  to  the 
Stockholders  their  Annual  Report,  showing  the  condition  of  the  Com- 
pany on  the  Ist  day  of  September,  1847,  and  tabular  statements  of 
the  business  lor  the'past  fiscal  year. 

It  will  be  seen,  from  the  statements  annexed,  that  the  receipts  of  the 
Company  from  all  sources  have  been  2114,030-47,  for  the  year  ending 
September  1, 1847,  being  an  increase  of  020,92666  over  those  of  the 
previous  year. 

Since  the  last  Annual  Report  of  the  Directors,  the  unfinished  part 
of  the  road  has  been  completed,  and  the  whole  line  from  Dillerville 
to  Harrisburg,  has  been  repaired  and  put  in  complete  order. 

The  Bridges  and  Culverts  along  the  road  have  all  been  kept  in 
good  repair.  The  two  stone  piers,  mentioned  in  the  last  report  a^ 
then  being  built  under  the  bridge  over  the  Swatara  creek,  have  been 
finished,  and  the  bridge  itself  has  been  thoroughly  repaired.  This 
bridge  is  now  in  so  good  a  condition,  that  it  will  in  all  probability  last 
for  a  number  of  years,  with  but  little,  if  any,  expense  to  the  Com- 
pany. 

The  Board  have  constructed  two  additional  trestles  under  the  Cona- 
wago  Bridge,  taken  out  a  portion  of  the  old  timber  and  replaced  it 
with  new,  and  have  relaid  the  flooring  and  otherwise  repaired  and 
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strengthened  the  structure.  The  bridge  across  the  little  ConesCoga 
Creek,  and  that  over  the  small  canal  at  Middletown,  have  both  beeo 
renewed. 

The  Tunnel  near  Elizabethtown,  the  only  one  on  the  road,  is  a 
well  built  structure ;  it  is  now  in  good  condition  and  has  been  kept 
well  drained. 

The  fVeigh  Scales  at  Harrisburg  and  Dillerville,  are  in  excellent 
order.  The  old  scales  at  Uillerville  were  recently  taken  upland  new 
ones  laid  in  their  place,  on  granite  foundations.  These  scales  were 
manufactured  by  Messrs.  £llicott  &  Abbot,  and  have  proved  in  all 
respects  equal  to  those  on  the  Company's  road  near  Harrisburg. 

In  consequence  of  the  increase  of  business  over  the  road,  the  old 
sideings  at  Dillerville  have  been  renewed,  and  a  new  turnout^  over 
1500  feet  in  length,  is  now  in  process  of  construction,  which  will 
greatly  facilitate  the  business  at  that  point.  There  has  been  a  new 
turnout  laid  down  at  Highspire,  upwards  of  500  feet  long.  The  pas- 
senger trains  now  pass  each  other  at  this  place,  instead  of  at  Middle- 
town,  the  former  passing  place.  By  this  new  arrangement  the  morn* 
ing  train  from  Philadelphia  is  always  enabled  to  make  a  considerable 
gain  of  time,  freqtiently  reaching  Harrisburg  before  the  leaving  of  the 
afternoon  train  for  this  city.  The  other  train  (the  night  line)  from 
Philadelphia,  now  reaches  Harrisburg  before  the  8  o'clock  morning 
train  leaves  that  place,  furnishing,  in  this  way,  another  important  ac- 
commodation to  the  traveling  public. 

The  JReal  Eslate,  and  other  property  of  the  Company  at  Harris- 
burg, have  been  much  improved  siuce  the  last  Annual  Report.  The 
water  slips  at  that  place  have  been  cleaned  out,  and  the  wharves  re- 
paired. Two  of  the  warehouses  also  have  required  particular  atten- 
tion ;  the  foundations  which  had  given  way  have  been  in  part  rebuilt, 
the  flooring  has  been  repaired,  and  part  of  (he  superstructure  replaced 
with  new  timber.  New  curved  tracks  have  been  laid  down  to  all  the 
warehouses.  The  property  of  the  Company  at  this  place  is  large  and 
valuable.  It  is  advantageously  situated  on  the  Pennsylvania  Canal, 
and  will  become  the  place  of  connexion  between  the  road  of  this 
Company  and  the  Pennsylvania  Railroad.  It  now  rents  for  $1950 
per  annum. 

The  Passenger  Depot  at  Harrisburg  will  require  some  alterations 
and  improvements.  /It  is  not  sufliciently  large  to  accommodate  the 
traveling  public,  and  protect  the  cars  from  the  weather. 

The  Machine  Shop  and  Machinery  have  been  thoroughly  repaired, 
A  new  and  powerful  sliding  lathe  for  turning  and  drilling  has  been 
put  up,  which  will  greatly  facilitate  the  operations  of  the  workmen. 

In  consequence  of  the  underwash  on  the  river  bank,  from  the  fre- 
qitent  freshets  in  the  Susquehanna,  the  Board  of  Directors  have  found 
it  necessary  for  the  preservation  of  the  road  to  build  a  slope  wall  a 
considerable  distance  along  the  bank  of  the  river.  This  wall  is  now 
nearly  completed. 

Since  the  road  has  been  substantially  improved  and  completed,  the 
running  time  for  the  passenger  trains  between  Harrisburg  and  Diller- 
ville seldom  exceeds  two  hours,  including  stoppages^    Previous  to 
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this  improvement^  it  was  frequently  three.  This  increase  of  accom- 
modation to  the  public,  has  largely  promoted  the  interests  of  the  Com- 
pany, by  increasing  the  travel  over  the  road.  The  completion  of  this 
work  of  improvement  also  enabled  the  Company  to  enter  more  ex- 
tensively into  the  transportation  of  freight,  and  arrangements  were  ac- 
cordingly made  for  that  purpose,  h  was  found  necessary  from  the 
great  increase  of  business,  in  the  way  both  of  passengers  and  freight, 
to  procure  more  powerful  engines  to  do  the  business  of  the  road. 

A  contract  was  accordingly  made  with  M.  W.  Baldwin,  Esq.,  on 
the  10th  of  February  last,  to  build  for  the  Company,  a  heavy  six 
wheel  connecting  freight  engine,  to  be  finished  in  time  for  the  com- 
mencement of  the  spring  business.  This  engine,  called  tbe^  Wash- 
ington, was  completed  and  running  on  the  road  in  less  than  five  weeks 
from  the  period  of  first  making  the  contract.  The  work  performed 
by  this  engine  when  in  use,  has  been  found  to  be  more  than  equal  to 
any  other  three  of  the  Company's  best  engines ;  while  the  running 
expenses  of  the  Washington,  for  each  trip,  was  but  one  dollar  more 
than  that  of  each  of  the  smaller  engines.  The  capacity  and  power 
of  the  Washington  have  fully  met  the  expectations  of  the  Board,  and 
her  performance  thus  far  entirely  sustains  the  guarantee  of  the  maker. 

Another  contract  was  subsequently  made  with  Mr.  Baldwin,  for  an 
eight  wheel  engine,  with  four  driving  wheels  connected,  combining 
both  power  and  speed,  to  be  used  for  passengers  and  freight. 

This  engine  was  placed  on  the  road,  the  22nd  of  August  last;  it  has 
not  as  yet  been  sufficiently  tried  to  test  its  power  and  speed.  The 
Board,  however,  have  no  doubt  its  performance  will  prove  quite  as 
satisfactory  as  the  other,  for  the  purposes  intended. 

The  cost  of  these  two  engines  is  #14,093.  Two  of  the  old  engines, 
being  no  longer  needed,  have  been  disposed  of.  The  other  locomo- 
tives belonging  to  the  Company,  six  in  number,  are  all  in  good  order, 
and  will  require  but  little  repair  for  the  coming  year. 

The  Board  of  Directors  take  great  pleaisure  in  being  able  to  make 
an  exhibit  to  the  Stockholders  of  the  financial  afiairs  of  the  Company, 
in  their  present  greatly  improved  condition.  The  difiSculty  and  em- 
barrassments, under  which  they  labored  for  a  long  time,  have  been 
almost  entirely  removed.  The  debt  due  the  Messrs.  D.  &  J.  Salomons 
of  London,  which  was  secured  by  the  assignment,  has  been  paid  off, 
and  the  lien  removed.  The  Trustees  under  this  assignment,  have 
therefore  been  enabled  to  restore  to  the  Board  of  Directors,  the  con- 
trol of  the  property  and  income  of  the  Company,  which  are  now  un- 
der their  exclusive  management  and  direction.  This  important  ar- 
rangement was  accomplished  in  June  last,  by  borrowing  JS40,000,  at 
an  interest  of  6  per  cent,  payable  in  ten  instalments  of  $4000  each  ; 
the  last  falling  due  on  the  15th  of  June,  184S.  Two  of  these  instal- 
ments, amounting  to  |I8000,  have  been  already  met  at  maturity.  Af- 
ter applying  the  proceeds  of  the  above  loan  to  paying  the  claim  of 
the  Messrs.  Salomons,  amounting  to  936,072*29,  the  balance  was  paid 
to  Messrs.  Betts,  Pusey,  &  Harlan,  in  satisfaction  of  a  judgment  which 
they  held  against  the  Company. 

The  Directors  are  unwilling  to  let  this  opportunity  pass,  without 
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expressing  their  thanks  and  those  of  the  Stockholders,  to  the  Tras- 
tees  (Messrs.  Fraley,  Lex,  und  Linnard),  for  their  faithful  discharge 
of  the  duties  devolving  on  them  by  virtue  of  the  trust  referred  to,  and 
for  the  courtesy  and  fairness  which  has  characterized  their  intercourse 
with  the  Board,  during  the  whole  time  of  its  existence. 

In  reference  to  the  business  of  the  road  for  the  past  year,  the  Board 
believes  that  the  Stockholders  have  great  reason  to  congratulate  them- 
selves with  the  result.  Although  the  general  expenses  may  appear 
large,  they  will  bear  in  mind,  that  since  the  last  annual  report,  the 
Board  of  Directors  have  purchased  two  new  and  powerful  engines  at 
a  cost  of  over  $14,000,  which  are  worth  that  money  at  the  present 
time ;  they  have  also  paid  near  03000  damages  for  using  patent  curves. 
It  will  further  be  seen,  by  the  last  year's  report,  that  the  expenses  for 
August,  1846,  were  not  included  in  the  current  expenses  of  the  last 
fiscal  year.  The  new  track,  which  was  not  then  finished,  has  been 
since  completed  at  a  cost  of  upwards  of  920,000.  These  extra  ex- 
penses, amounting  to  more  than  $36,000,  should  not  be  estimated  in 
the  ordinary  expenses  of  the  road. 

The  great  objects  for  which  the  Board  have  been  for  a  long  time 
anxiously  laboring,  have  been  accomplished  ;  viz.,  the  renewal  and 
improvement  of  the  road,  and  the  raising  of  the  assignment  The 
Company  is  now  enabled  to  work  the  road  at  much  less  expense 
than  formerly ;  and  in  addition  to  this,  the  business  over  it  has  increas- 
ed and  must  still  further  increase  largely ;  so  that  hereafter  there  will 
be,  from  the  profits  of  the  road,  a  considerable  surplus  left  after  pay- 
ing the  current  expenses  and  the  interest  on  the  loans.  This  surplus, 
the  Board  think,  should  be  applied  to  the  liquidation  of  the  present 
floating  debt  of  the  Company,  amounting  to  only  847,000.  Having 
accomplished  this  desirable  result,  regular  dividends  of  the  profits  to 
the  Stockholders  may  be  expected,  without  any  apparent  probability 
of  their  interruption  for  the  future. 

An  energetic  commencement  has  already  been  made  in  the  con- 
struction of  the  Pennsylvania  Railroad ;  and  as  the  value  and  im- 
portance of  the  road  belonging  to  this  Company  is  greatly  increased 
by  the  connexion  with  that  great  undertaking,  the  Board  beg  leave 
to  refer  the  Stockholders  to  the  11th  section  of  the  Act  of  Assembly, 
passed  April  13th,  1846,  incorporating  the  Pennsylvania  Railroad 
Company ;  which  section  provides  for  the  connexion  of  that  road  with 
this  Company's  road,  in  the  following  words : 

•<  Beginning  at  and  uniting  with  the  western  terminus  of  the  Har- 
risburg,  Portsmouth,  Mountjoy,  and  Lancaster  Railroad,  in  the  bo- 
rough of  Harrisburg,  provided  said  Harrisburg,  Portsmouth,  Mount- 
joy,  and  Lancaster  Railroad  Company  shall  be  subject  to,  and  consent 
to  the  same  rate  of  tax  on  tonnage,  for  the  use  of  the  State,  as  is  pro- 
vided to  be  paid  in  this  act  by  the  Pennsylvania  Railroad  Company  ; 
and  in  case  the  said  Harrisburg,  Portsmouth,  Mountjoy,  and  Lan- 
caster Railroad  Company  should  not  agree  to  comply  with  these  con- 
ditions within  three  months  after  the  distance  of  fifteen  miles  from 
Harrisburg,  westward,  shall  bona  fide  be  put  under  contract,  the  said 
Pennsylvania  Railroad  Company  are  authorized  to  connect  this  road 
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with  the  Columbia  Railroad^  at  or  near  the  borough  of  Colombia,  in 
Lancaster  CouLty,"  to. 

At  a  slated  meeting  of  the  Board  of  Directors,  held  July  2nd,  1847, 
the  above  provisions  of  the  11th  section  of  the  said  act  were  laid  be- 
fore  the  Board  ;  and  at  a  subsequent  meeting,  held  August  the  28th, 
the  following  preamble  and  resolutions  were  read  and  taken  up  for 
consideration,  viz. : — 

Whereas,  the  Act  of  the  General  Assembly  of  Pennsylvania,  pass* 
ed  the  13th  of  April,  1846,  incorporating  the  Pennsylvania  Railroad 
Company,  provides,  in  the  11th  section  thereof,  that  the  consent  of 
this  Company  shall  be  given  to  certain  conditions  therein  referred  to, 
within  a  specified  period  :  and  whereas,  the  Board  of  Directors  of  the 
Pennsylvania  Railroad  Company,  did,  on  or  about  the  1 5th  day  of  July, 
1846,  bona  fide,  put  under  contract  the  distance  of  fifteen  miles  of 
the  said  road  from  Harrisburg,  westwardly,  therefore, — 

Resolved^  That  the  Harrisburg,  Portsmouth,  Mountjoy,  and  Lan- 
caster Railroad  Company  hereby  consents  to  be  subject  to  the  same 
rate  of  tax  on  tonnage,  for  the  use  oi  the  State  of  Pennsylvania,  as 
is  provided  to  be  paid  by  the  Pennsylvania  Railroad  Company,  during 
the  same  periods  and  under* the  same  terms  and  regulations  as  is  pro- 
vided in  the  Act  of  the  General  Assembly  of  the  State  of  Pennsyl- 
vania, entitled,  <<  An  Act  to  incorporate  the  Pennsylvania  Railroad 
Company,"  passed  the  18th  day  of  April,  A,  D.,  1846. 

Reso/ved,  That  the  President  of  this  Board  be  and  he  is  hereby 
directed  to  inform  the  Secretary  of  State,  and  the  President  of  the 
Pennsylvania  Railroad  Company,  of  the  consent  of  the  Harrisburg, 
Portsmouth,  Mountjoy,  and  Lancaster  Railroad  Company,  granted  by 
the  foregoing  resolution,  and  to  furnish  them  with  copies  thereof,  to 
be  respectively  laid  before  the  Governor  of  the  Commonwealth,  and 
the  Board  of  Directors  of  the  Pennsylvania  Railroad  Company. 

Whereupon  the  following  resolution  was  unanimously  adopted  : — 

Resolved f  That  the  foregoing  preamble  and  resolutions  be  referred 
to  the  Stockholders  at  their  annual  meeting  on  the  3rd  of  September 
proximo,  with  the  recommendation  that  the  same  be  adopted  by  the 
Stockholders. 

All  o{  which  is  respectfully  submitted. 

By  order  of  the  Board  of  Directors, 

Seplember  3, 1847,  JOSEPH  YEAGER,  President. 

Slatement  qfthe  whole  Receipts  and  Eixpenditures  of  the  Company 
for  the  Fiscal  Tear,  commencing  September  I  sty  1846,  and  end- 
ing Jiugnst  31,  1847;  also  with  the  balances  of  Cash  on  hand, 
taken  from  the  Accounts  of  the  Trustees^  to  the  1st  of  Jane  last, 
from  the  former  and  present  Treasurer,  and  the  Superintendent. 

To  balance  in  hands  of  Trustees,  1st  Sept.,  1846,  $  386  07 

To  balance  in  hands  of  Treasurer,  1st  Sept.,  1846,      .  4,779  70 

Carried  over,  $5,165  77 

25* 
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Brought  over  .  .  .  .  .8  5,165  77 
To  cash  received  by  Trustees  to  1st  of  June  last,  from  pas- 
sengers, freights,  mails,  rents,  &c.,  .  84,266  91 
To  cash  received  in  June,  July,  and  August,  for  passen- 
gers, mails,  rents,  and  freights,  &c.,  •  •  26,584  09 
To  cash  for  sale  of  old  materials,  .  .  •  d«179  47 
To  cash  from  loan  to  remove  the  assignment,       .  40,000  00 

gl  59, 196  24 

Disbursed  as  follows,  viz.: 

By  cash  paid  interest  on  Company's  loans  and  debts,         jS35,426  86 

By  cash  paid  discount  on  uncurrent  money,                 •  201  83 

By  cash  paid  this  amount  of  Company's  debts,  52,404  17 

By  cash  paid  on  account  of  new  locomotives,       .  3,500  00 
By  cash  paid  for  repairing  and  running  the  road  for  13 

months,  per  statement,      .        •        .        .        •  34,877  16 
By  cash  paid  by  Superintendent  for  materials  and  labor 

in  reconstructing  road, 20,05181 

By  cash  paid  insurance  on  property  and  taxes,    .        •  1,349  10 
By  cash  paid  salaries.  President,  Treasurer,  Secretary, 

office  rent,  stationery,  &c.,       •        .        •        .  3,438  60 

By  cash  paid  damages.  Attorney's  fees,  &c.,        .        .  3,333  91 

By  cash  paid  expenses  of  Trust  to  1st  June,    .        •  1,600  00 

By  cash  paid  old  debts, 20  00 

By  balance  in  hands  of  Treasurer,    •        .       .        •  2,992  80 

21159,196  24 

Mstract  of  Freight  Business. 


MONTHS. 

Tolls  Eastward 

Tolls  We  it  ward, 

collected  at 

collected  at 

Whole  Amount 

Uarrisburg. 

DUIenriUe. 

1846.  September, 

$  877  63 

»1,256  27 

22,133  90 

October, 

976  26 

1,083  12 

2,059  38 

November, 

1,194  99 

748  71 

1,943  70 

December, 

1,211  89 

865  91 

2,077  SO 

1847.  January, 

1,804  61 

1,149  77 

2,954  38 

February, 

2,800  94 

1,846  84 

4,647  78 

March, 

2,652  94 

2,987  41 

5,640  35 

April, 

1,435  12 

1,415  96 

2,851  08 

May, 

966  32 

913  00 

1,879  32 

June, 

1,000  03 

844  92 

1,844  95 

July, 

472  16 

537  54 

1,009  70 

August, 

385  19 

534  45 

919  64 

«15,778  08 

014,183  90 

029,961  98 
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Average  Re- 

MO'MTH'^ 

MilM    travel- 

Eqoivalent of 

oeipt  from 

Whole  Amonni 

ed  by  Paftsen- 

through 

eaehPasMo- 

from  Patsen- 

gcra. 

PdMengert. 

ger. 

gers. 

1S46.  September, 

164,234 

4,562 

$1  40 

06,386  85 

October, 

182,304 

5,064 

1  40 

7,089  59 

November, 

128,065 

3,557 

140 

4,980  34 

December, 

85,577 

2,377 

1  40 

3,326  95 

1847.  January, 

97,170 

2,699 

1  40 

3,778  85 

February, 

91,139 

2,531 

1  40 

3,544  29 

March, 

162,474 

4,513 

1  40 

6,318  45 

April, 

235,948 

6,554 

1  40 

9,175  77 

May, 

191,332 

5,314 

1  40 

7,440  63 

June, 

188,090 

5,224 

1  40 

7,314  54 

July, 

157,332 

4,370 

1  40 

6,118  46 

August, 

172,917 

4,803 

140 

6,724  54 

1,856,582 

51,568 

J!I72,199  26 

Mstract  of  Receipts  from  PassengerSy  Freights^  RentSy  Mails,  fyc.y 
fycyfor  the  past  year. 


Receipts  from  Passengers, 

Do.  Freight,       .  , 

Do.  Mails,    . 

Do.  Rents, 

Do.  extra  Freight  and  Baggage, 


|[72,199  2^ 

29,961  9S 

6,300  00 

1,850  00 

539  76 

110,851  00 
3,179  47 

Total  income  for  year,  .  01 14,030  47 

This  statement  shows  that  the  receipts  for  passengers  are  jS72,199,- 
26,  equal  to  51,668  through  passengers,  at  91*40  each.' 

The  eastward  tolls  oa  freight  amount  to       .  .     15,778  08 

The  westward  tolls  on  freight  amount  to  •  14,183  90 


Receipts  from  sale  of  old  materials,  during  the  year, 


|[29,961  98 
The  following  statement  shows  the  amount  and  character  of  the 
Company's  loans  and  debts,  viz. : 
Five  per  cent,  sterling  bonds,  sold  in  London,  redeem- 
able in  1858,  £64,500  at  4-85,         •  .  0312,825  00 
Six  per  cent,  bonds  and  debts  funded  until  1858,  in  the 

United  States,    ...  .  .  .      258,582  45 


Carried  over, 


JS57 1,407  45 
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Brought  over,  8571,407  45 

Unfunded  debt,  .....    46,602  70 

6 18,01 0  15 
Unclaimed  interest  due,        .  .  .  •  450  00 

$618,460  15 

•**  Statement  of  the  General  Expenses  of  the  Company  from  I  si 
•/iugust,  1846,  to  1st  Septembevy  1847  (\Z  months )j  including  the 
Jimount  expended  by  the  Svptrintendent  Jor  Repairs^  Materiais, 
Workmen^  and  Reconstructing  Roady  ^c,  fyc. 

1.  Repairs  of  roadway,  bridges,  culverts,  and  super* 

structure,  between  Elizabethtown  and  Dillerville,     ^2,534  05 

2.  Repairs  of  roadway,  bridges,  culverts,  slope-wall, 

and  superstructure,  between  Elizabethtown  and 

Harrisburg,  .....      6,683  93 

3.  Repairs  and  improvement  of  depdt,  machine  shop, 

warehouses,  water  slips,  water  stations,  and  new 

weigh  scales,  &c.,  &c,  .  .  .  1,213  16 

4.  Repairs  of  locomotives,  tenders,  and  construction  of 

new  turning  lathe,  •  .  •  • 

5.  Repairs  of  baggage  and  passenger  cars,  &c.,  &c., 

6.  Expense  of  wood,  .... 
7    Expense  of  coal,     .  .... 

8.  Expense  of  oil  and  cotton  waste, 

9.  Wages  of  engine  men  and  firemen, 

10.  Wages  of  laborers  engaged  in  pumping  water,  tend- 

ing switches,  sawing  wood,  watching  depdts  and 
bridges,  ..... 

11.  Expense  of  carrying  mail  to  post  offices, 

12.  Salaries  of  superintendent,  collectors,  and  conductors, 

13.  Hire  of  locomotives  and  cars  to  D.  Lapsley,  trustee, 

14.  Amount  paid  by  superintendent  for  mate- 

rials and  labor  in  reconstructing  Com- 
pany's road,  »        •        .        .  {920,051  81 

15.  Insurance  on  property  and  taxes,  1,349  10 

16.  Salaries  of  president,  treasurer,  and  secre- 

tary,  with  office  expenses,  rent,  printing, 
and  stationery,  in  Philadelphia  and  Har- 
risburg, 3,438  60 

17.  Damages,  attorney's  fees,  and  legal  ex- 

penses, &c.,  3,333  91 

18.  Expenses  of  trust,  paid  trustees  and  sec- 

retary to  1st  June  last,       .        .        .  1,600  00 

19.  Old  debts  paid,  incurred  prior  to  7th  Sep- 

tember, 1842,         ....  20,00 


4,640  04 

1,189  9% 

4,357  88 

706  43 

940  38 

4,508  25 

3,085  88 

250  00 

3,549  81 

1,017  39 

34,877  16 

29,793  43 


f  64,670  56 
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JStxpiosion  oj  rne  "  uric/eet "  isuamooat,  on  tne  Thames. 

The  Cricket  was  a  small  steamer,  running  between  the  Adelphi 
Pier  and  London  Bridge,  at  the  fare  of  one  halfpenny  for  each  passen- 
ger. Slie  had  already  made  two  passages,  and  was  lying  off  itie  pier, 
about  to  start  on  her  third  trip,  when  the  accident  occurred.  There 
were  about  150  passengers  on  board  at  the  time  of  the  explosion,  who 
were  quietly  seated,  awaiting  the  departure  of  the  boat.  Five  were 
killed,  and  forty  or  fifty  greatly  injured.  We  extract,  from  late  Lon- 
don papers,  the  following  report  and  testimony  concerning  the  sup- 
posed cause  oi  this  frightful  accident. 

An  examination  of  the  wreck  has  been  made  by  Mr.  Elijah  Gal- 
loway, civil  engineer,  of  Buckingham  Street,  whose  report  is  as  fol- 
lows : — 

"There  are  two  boilers  abreast  of  each  other,  one  of  which  (the 
starboard  boiler)  exploded.  The  boilers  are  tubular,  the  fire  being 
placed  in  a  large  tube,  say  of  three  or  four  feet  in  diameter,  within 
the  boiler,  and  therefore  surrounded  by  water.  The  flame  or  heated 
air  is  returned  to  the  front  of  the  boiler,  by  about  60  or  70  tubes,  of 
about  two  inches  diameter,  and  it  is  the  use  of  these  small  tubes  that 
gives  the  boilers  the  name  of  *  tubular.'  The  chief  advantage  of  these 
boilers  is,  that  a  larger  heating  surface  is  obtained  in  a  smaller  space, 
than  when  the  old  fashioned  flues  were  exclusively  used.  Tubular 
boilers  have  recently  obtained  very  general  use,  both  in  the  Govern- 
ment and  mercantile  marine,  though  not  in  many  instances  to  gene- 
rate what  is  termed  high-pressure  steam,  for  steam  vessels.  It  is  by 
DO  means  to  be  concluded,  however,  that  there  is  any  peculiar  danger 
in  the  use  of  high-pressure  steam  in  steam  vessels,  any  more  than  in 
locomotives,  the  latter  of  which  can  necessarily  be  worked  only  by 
high-pressure  steam ;  and,  although  it  is  believed  the  ordinary  pressure 
generally  much  exceeds  that  which  it  is  alleged  these  boilers  worked, 
the  explosion  of  a  locomotive  boiler  is  very  rarely  heard  of,  and  is, 
indeed,  a  casualty  now  considered  all  but  impossible. 

<<The  explosion  seems  to  have  commenced  by  the  separation  of  the 
front  plate,  (into  which  the  fire-tube  and  the  smaller  pipes  are  fixed,) 
from  what  is  termed  the  shell  of  the  boiler.  The  dome,  which  is  a 
sort  of  reservoir  placed  over  the  shell,  is  also  separated,  and  hsis  not 
yet  been  found,  although  means  have  been  taken  to  recover  it ;  be- 
cause, without  it,  it  is  difficult,  and  perhaps  impossible,  to  ascertain 
whether  the  dome  was  blown  off  by  the  force  of  the  steam,  or  sepa- 
rated by  the  flight  of  the  boiler  towards  the  stern.  It  appears  evident 
that,  upon  the  separation  of  the  front  plate,  the  shell  of  the  boiler  flew 
away  from  the  front  plates  and  tubes  in  one  piece,  like  the  shell  of  a 
rocket,  the  front  plates  and  tubes  being  propelled  in  an  opposite  direc- 
tion, against  the  framing  of  the  engine,  as  is  demonstrated  by  consider- 
able indentations  on  the  front  plate,  and  corresponding  with  similar 
marks  on  the  framing  of  the  machinery.     But  for  the  interruption 
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thus  given  to  the  progress  of  the  front  and  tubes,  the  fore  cabin,  and 
the  passengers  on  the  fore  deck,  must  have  shared  a  similar  fate  to 
those  on  the  after  deck.  The  progress  of  the  shell  of  the  boiler  is 
clearly  shown  to  have  been  in  a  direction- nearly  aft,  or  rather  taking 
a  course  slightly  inclined  from  the  starboard  to  the  larboard  side,  cut- 
ting through  the  iron  bulkhead,  through  the  timbers^and  finally  open- 
ing a  passage  through  the  run  of  the  vessel,  cutting  most,  if  not  all, 
the  angle  irons,  which  form  what  would  be  the  timbers  of  a  wooden 
vessel,  dividing  the  rudder  post  in  three  pieces,  and  laying  the  two 
sides  of  the  vessel,  which  were  nearly  vertical,  almost  flat. 

<<The  funnel  and  the  outer  casing  around  the  boiler,  being  made  of 
weak  iron,  appeared  to  have  been  blown  upwards  from  the  pressure 
of  escaped  steam  from  the  boiler,  the  force  of  which  they  were  totally 
inadequate  to  resist.  The  funnel  and  the  casing  carried  away  the 
bridge  between  the  paddle-boxes,  or  gangway,  ou  which  the  captain 
stands,  and  fell  alongside  into  the  water. 

*»The  small  tubes  of  the  boiler  are  comparatively  uninjured,  only 
two  of  them  being  slightly  bent,  and  this  most  likely  arose  from  the 
forcible  detachment  of  the  front  plate.  The  tubes  of  the  upper  range 
are  found  to  be  covered  with  the  usual  incrustation  or  deposit  from 
the  water.  Their  condition  indicates  that  the  accident  did  not  arise 
from  any  lack  of  the  proper  supply  of  water  in  the  boiler." 

We  believe  that  a  saving  of  not  less  than  one  ton  of  coals  per  day 
is  gained  by  the  description  of  engines  used  on  board  the  Cricket,  Ant, 
and  Bee  steamboats.  The  boilers  of  the  Cricket  were  three-eighths 
of  an  inch  thick  in  every  part  except  the  steam  chest  or  dome,  which 
was  five-sixths  of  an  inch  thick.  The  tube  plates  were  three-quarters 
of  an  inch  thick.  The  boiler  case  was  6  feet  6  inches  long,  the  fire- 
tube  2  feet  6  inches,  and  the  smaller  tubes  one-eighth  of  an  inch  thick. 

The  inquiry  into  the  cause  of  death  of  the  unfortunate  persons  who 
lost  their  lives,  in  consequence  of  the  fatal  explosion  of  the  Cricket 
steamboat,  was  resumed  on  Tuesday  morning,  by  Mr.  Bedford,  coro- 
ner for  Westminster,  in  St.  Martin's  workhouse.  The  coroner  stated, 
that  he  only  proposed  to-day  to  proceed  with  evidence  as  to  the  names 
and  interests  of  the  proprietors  of  the  company.  When  the  engineer- 
ing evidence  was  complete,  he  would  proceed  with  it. 

Jacob  Edwards  examined :  I  live  in  Ratclifi*  Highway,  and  am  a 
stoker.  I  was  employed  towards  the  latter  end  of  June,  1846,  on 
board  the  Cricket,  and  I  remained  in  her  six  weeks.  I  know  that 
during  the  time  I  was  on  board  the  Cricket,  the  engine  was  on  the 
high-pressure  principle.  Mr.  Clarke  succeeded  in  April  last  as  engine 
driver.  After  Clarke  had  been  there  some  days,  the  boat  began  to 
lose  speed  very  much.  Complaints  were  made,  both  by  the  captain 
and  the  superintendent,  that  the  speed  of  the  boat  fell  off,  and  I  was 
frequently  asked  the  reason.  In  consequence  of  those  complaints, 
Clarke  tied  down  the  safety  valves  by  a  piece  of  spun  yarn  from  the 
lever,  with  the  aid  of  nails,  both  on  the  larboard  and  starboard  side. 
They  were  tied  to  the  lever  outside  of  the  weights,  and  the. string  was 
brought  down  in  front  of  the  boiler,  and  fastened  to  spike  nails  in  a 
beam  that  was  above  it.    The  string  was  brought  down  so  tight,  it 
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was  impossible  for  the  valves  to  act.  THe  valves  were  almost  con- 
tinually in  that  position  for  upwards  of  a  fortnight.  By  chance  he 
(Clarke)  let  them  up  at  the  side  of  the  pier,  but  never  when  the  vessel 
was  under  weigh.  I  have  frequently  set  them  at  liberty  myself,  when 
Clarke's  back  was  turned ;  but  whenever  he  came  on  board  again,  he 
immediately  closed  them  up  again,  tied  them,  and  found  fault  with 
me  for  letting  them  go.  I  frequently  observed  to  him  that  something 
would  occur,  unless  he  minded  what  he  was  about,  and  he  invariably 
told  me  that  his  life  was  as  sweet  as  mine,  and  to  mind  my  own  busi- 
ness, and  that  I  knew  nothing  about  it  1  often  spoke  to  the  captain 
about  it,  and  the  captain  spoke  to  me;  he  said,  <<  What  would  be  the 
consequence  if  an  explosion  took  place?''  and  I  told  him  that  we 
would  all  be  blown  up.  I  left  the  Cricket  in  the  month  of  April. — 
Two  friends  of  (^larke's  came  on  board,  and  brought  some  gin;  and, 
after  the  gin  had  been 'drunk,  he  sent  me  ashore  for  another  pint. 
Upon  returning  with  the  gin,  I  observed  to  Clarke,  that,  if  he  did  not 
ease  the  valves,  they  would  all  be  blown  up.  On  that  Sunday,  I 
heard  some  noise  in  the  boiler,  as  if  plates  were  shaking  against  each 
other,  and  I  called  Clarke's  attention  to  it.  I  begged  of  him  to  let  the 
valves  go,  as  there  were  a  great  number  of  persons  in  the  vessel, 
whose  lives  were  in  danger,  as  well  as  the  lives  of  ourselves.  Clarke 
refused  to  untie  them,  and  I  immediately  let  them  go,  but  he  made 
them  fast  again.  He  again  told  me  to  mind  my  own  business.  I 
noticed  that  when  the  mercury  gauge,  which  was  usually  at  40  or  44, 
had  got  beyond  that  point,  we  could  not  tell  the  pressure  that  was  on. 
I  never  heard  or  knew  what  pressure  the  engine  was  intended  to  bear. 
Forty  pounds  was  the  general  pressure.  When  there  was  a  pressure 
of  forty  on  the  valve,  the  valve  would  rise.  I  have  nothing  more  to 
state,  but  that  I  have  seen  Clarke,  not  content  with  tying  the  valves, 
but  I  have  seen  him  put  a  fire  bar,  weighing  about  14lbs.,  in  order  to 
keep  them  down,  in  case  the  hemp  should  burst.  This  was  when  the 
valves  were  tied  down.  Clarke  and  myself  had  words  frequently 
about  the  valves  being  tied  down,  but  it  did  not  create  ill-will,  except 
that  the  valves  were  tied  down  improperly,  and  he  said  that  the  boat 
must  be  kept  going,  and  he  must  do  so.  I  told  the  proprietors  about 
it.  On  coming  on  board  on  the  Sunday,  I  tpok  the  opportunity  of 
Clarke's  absence  to  ease  the  valves,  and  on  the  next  day  I  left  the 
Cricket,  and  went  on*  board  the  Bee.  I  was  discharged  on  the  Satur- 
day following,  by  Mr.  Butters,  who  brought  me  word  that  I  was  to 
be  discharged.  I  went  afterwards  to  the  proprietors,  to  know  why  I 
was  discharged,  when  I  was  told  that  I  was  discharged  on  account  of 
the  oration  that  I  had  made  on  the  Sunday  previously,  and  I  answered 
that  I  should  be  commended,  instead  of  being  discharged,  because, 
sooner  or  later,  I  knew  there  would  be  an  explosion^  I  told  Mr. 
Smith,  one  of  the  company,  that  the  valves  had  been  tied  by  Clarke, 
and  that  an  accident  would  occur.  Mr.  Smith  told  me  that,  as  I  had 
made  an  oration  on  board  of  the  vessel,  in  presence  of  a  great  number 
of  people,  I  was  diischarged.  Mr.  Montague  Chambers  cross-ex- 
amined this  witness,  as  did  also  two  other  barristers,  engaged  by 
parties  connected  with  the  company.    The  Government  had  no  legal 
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that  of 

William  Williams^  Ashford,  Kent,  engineer,  who  said,  I  am  not  ac- 
quainted with  any  of  the  parties  interested,  but  I  volunteer  my  eTi- 
dence.  About  two  months  ago,  I  was  a  passenger  on  board  the 
Cricket  steamboat,  and  on  looking  over  the  casing  from  the  deck,  I 
observed  that  one  of  the  plates  covering  the  valve  was  removed,  and 
that  a  line  of  spun  yarn  was  fast  over  a  beam,  in  an  oblique  direction. 
I  remarked  this  matter  to  my  brother,  and  said  that  the  valve  was 
tied  down.  The  boat  was  then  running.  I  observed  it  for  about  three 
minutes.  This  course  was  contrary  to  the  usual  practice.  The  brother 
confirmed  the  evidence.  Mr.  Rede,  musical  instrument  maker,  and 
others,  also  proved  the  safety  valve  was  tied  down  with  striug. 

William  Warren,  engineer  of  King's  College  workshop,  proved  not 
only  the  same  fact,  but  that  he  had,  at  the  time,  called  the  attention 
of  the  engineer  to  the  matter.  I  have  often  been  on  board  the  Cricket 
steamboat.  After  the  explosion,  he  mentioned  what  he  had  aeen  to 
Professor  Cowper,  of  King's  College,  at  whose  instigation  he  gave 
evidence. 

Joseph  Buttriss,  Greenwich,  fitter,  in  the  employ  of  Mr.  Joyce,  de« 
posed  that  he  had  been  occasionally  driving  the  engines  of  the  Cricket; 
found  that  the  valves  had  been  tied  down  by  Clarke,  and  tiiat  it  was 
because  the  stoker  Edwards  would  not  deny  this,  he  was  discharged. 
The  coroner  said  this  was  all  the  evidence  he  intended  to  take  at  that 
time,  and  adjourned  the  inquest  until  the  same  time  next  day. 

On  Wednesday  morning,  at  the  adjourned  inquest,  the  evidence  pro- 
duced were  principally  servants  of  the  company,  in  which  it  was  en- 
deavored to  disprove  the  evidence  of  the  stoker  Edwards,  and  to  give 
him  a  bad  character.  The  course  was,  however,  unsuccessful;  and, 
after  the  examination  of  Martin,  the  captain  of  the  Cricket  at  the  time 
of  the  explosion,  the  inquiry  was  adjourned  until  Saturday.  The 
coroner  complimented  Martin  on  the  manner  in  which  he  gave  his 
evidence,  and  regretted  that  the  other  witnesses  had  not  given  their 
evidence  in  the  same  straightforward  maimer. 


The  Briiannia  Tunnel  Bridge  over  the  Menai  Siraiis.     General 
Fasley^s  Letter^  and  Mr.  Stephenson^s  Reply. 

General  Pasley  addressed  lately  a  letter  to  the  Times  in  which  be 
made  the  following  statements  in  reference  to  this  structure ;  we  give 
them  in  a  somewhat  abridged  form  : 

As  it  is  well  known,  that  when  examined  before  a  select  committee 
of  the  House  of  Commons  on  the  sixth  of  May,  1845,  on  the  means 
of  passing  the  Chester  and  Holyhead  Railway  over  the  Menai  Straits, 
I  approved  of  the  tubular  bridge  then  proposed  by  Mr.  Robert  Ste- 
phenson, engineer  of  that  company,  I  think  it  is  a  duty  to  myself,  if 
not  to  the  public,  to  offer  some  observations  on  the  various  projects 
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for  effecting  the  same  object,  successively  brought  forward  by  him 
of  which  that  alluded  to  was  the  second. 

In  bis  first  plan,  February,  1845,  Mr.  Stephenson  proposed  to  throw 
a  massive  substantial  bridge,  with  two  segmental  cast-iron  arches, each 
of  350  ft.  span,  over  the  Menai  Straits,  having  a  clear  height  above  the 
water,  of  116  ft.  in  the  centre,  and  of  50  ft.  at  the  springing  of  each 
ot  those  arches,  which  were  to  be  supported  by  an  intermediate  pier, 
of  masonry  120  feet  wide,  on  a  shoal  called  Britannia  Rock,  and  on 
two  abutments,  also  of  masonry.  His  plan  of  operation  for  putting 
the  pieces  of  iron  for  his  arches  together  successively,  so  as  to  balance 
each  other,  by  working  outwards  from  the  upper  part  of  the  pier  and 
of  the  abutments,  until  his  semi-arches  should  meet  at  the  centre  of 
each  opening,  seemed  to  me  to  be  crude  and  ill-digested  at  the  time, 
and  either  impracticable,  or  nearly  so.  I  gave  Mr.  Stephenson  my 
opinion,  that,  in  consequence  of  the  impossibility  of  obtaining  any 
support  from  below,  a  suspension  bridge,  such  as  that  previously  erect- 
ed by  Mr.  Telford  over  the  same  straits,  which  being  everywhere  100 
feet  high,  offers  no  impediment  to  the  navigation,  and  having  in  its  pre- 
sent state  strength  enough  to  bear  the  heaviest  railway  train,  but  not 
with  safety,  owing  to  the  flexibility  and  extraordinary  undulations  of 
the  roadway  in  a  gale  of  wind,  might  be  rendered  etficient  for  all  rail- 
way purposes  by  four  yerticai  trusses,  one  on  each  side  of  the  two 
lines  of  rails,  which,  if  of  sufficient  depth,  would  produce  that  rigid 
inflexibility  of  roadway,  without  which  no  railway  bridge  can  be  con- 
structed safe ;  a  principle  first  adopted  by  Mr.  Tierney  Clark  in  the 
construction  of  the  suspension  bridge  at  Hammersmith,  and  more  re- 
cently by  Mr.  Rendell,  with  no  less  success,  in  his  repairs  of  the  sus- 
pension bridge  at  Montrose,  after  one-third  of  the  roadway  had  been 
carried  away  by  a  storm,  on  the  11th  of  October,  1838.  I  further 
suggested  to  Mr.  Stephenson,  that  a  suspension  bridge  for  passing  a 
railway  over  the  Menai  Straits  might  be  trussed  to  advantage  by 
wrought-iron  lattice  work,  snch  as  Sir  John  MacNeil  had  adopted 
for  passing  the  Dublin  and  Drogheda  Railway  over  the  Royal  Canal 
near  Dublin,  by  a  bridge  of  140  ft.  span.  Afterwards  the  Lords  of  the 
Admiralty  employed  Sir  John  Rennie,  and  Mr.  Rendell,  civil  engi- 
neers, and  Captain  Vidal,  R.  N.,  to  examine  that  part  of  the  Menai 
Straits  where  the  railway  bridge  was  proposed,  and  to  consider  what 
conditions  they  thought  necessary  to  prevent  the  navigation  from  be* 
ing  injured.  On  receiving  their  report,  the  Admiralty  required  that 
the  Chester  and  Holyhead  Railway  Company,  in  making  their  bridge 
over  the  Menai  Straits,  should  not  construct  the  central  pier  on  Bri- 
tannia Rock  wider  or  longer  than  50  ft.,  and  that  there  should  be  two 
openings  between  it  and  the  abutments,  each  450  ft.  in  clear  width, 
and  everywhere  to  be  of  105  ft.  iu  clear  height  above  high  water 
level. 

Mr.  R.  Stephenson's  second  plan,  when  thns  obliged  to  withdraw 
the  former,  was  to  erect  a  suspension  bridge  of  the  usual  construction, 
in  order  to  obtain  a  platform  for  his  further  operations  as  I  had  before 
suggested.  But  the  sort  of  bridge  which  he  now  proposed  to  put  to- 
gether by  this  means  was  of  a  novel  and  very  ingenious  construction. 
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consistiog  of  two  large  tubes  of  boiler  iron  elliptical  in  section,  and 
each  measuring  30  ft.  by  15,  in  clear  height  and  width ;  and  he  pro- 
posed that  these  tubes,  though  resting  on  a  central  pier  of  masonry, 
were  to  pass  entirely  across  the  straiu  from  one  side  to  the  other.  Ob- 
serving tne  conditions  prescribed  by  the  Admiralty,  it  is  evident  thai 
they  could  not  be  much  less  than  1000  feet  in  lengtti,  when  finished. 

On  the  5th  of  April,  and  afterwards  on  the  Oth  of  May,  1845,  Mr. 
R.  Stephenson  admitted,  in  examination  before  the  Select  Committee 
of  the  House  of  Commons,  that  the  above  was  the  only  possible 
mode  of  throwing  a  bridge  of  such  large  openings  over  the  Menai 
Straits,  but  he  had  so  much  confidence  in  the  strength  and  rigidity  of 
his  proposed  tubes,  that,  after  they  should  be  placed  he  thought  the 
suspension  apparatus  might  be  removed  with  safety.  When  I  was 
examined  by  the  same  Committee,  on  the  last-mentioned  day,  I  gave 
my  opinion  that  the  tubular  bridge  proposed  by  him  would  be  strong 
and  safe ;  and  that  when  properly  fixed,  it  would  not  be  injured  by 
gales  of  wind,  though  1  was  not  convinced  that  such  tubes  would  be 
better  than  vertical  trusses;  but  I  differed  entirely  from  the  suggestion 
Mr.  Stephenson  had  thrown  out,  as  to  the  expediency  of  removing 
the  suspension  apparatus— a  measure  which  I  thought  would  not  only 
be  unnecessary,  but  that  it  might  endanger  the  security  of  the  bridge. 

From  this,  his  second  project,  Mr.  Stephenson  has  since  depart^, 
having  been  induced  to  give  up  elliptical  and  adopt  rectangular  tubes, 
in  consequence  of  experiments  tried,  at  his  request,  in  1846,  by  Mr. 
W.  Fairbairn,  and  Mr.  £.  Hodgkinson,  both  very  experienced  and 
skilful  in  the  uses  of  iron,  as  applied  to  practical  architecture  and  engi- 
neering. Not  so,  the  decision  afterwards  adopted  by  Mr.  Stephenson, 
of  abandoning  the  suspension  principle  altogether ;  instead  of  which 
be  now  proposes  to  put  together  in  succession  each  of  his  tubes,  which, 
according  to  this  new  arrangement,  will  be  four  in  number,  on  a 
bridge  of  boats,  which  will  first  be  formed  parallel  to  the  shore,  and 
will  then  be  swung  into  the  proper  transverse  position  by  the  quarter 
circle  movement,  common  in  the  practice  of  military  bridges,  after 
which  the  tube  is  to  be  suspended  by  chains ;  and  though  either  of 
the  sides  will  expose  to  the  wind  a  surface  of  at  least  1400  square  ft., 
considerably  exceeding  the  area  of  all  the  sails  of  a  28  gun  ship,  and 
will  weigh,  as  I  am  told,  about  1200  tons,  each  of  these  unwieldy 
masses  is  to  be  raised  up  nearly  100  feet  by  hydrostatic  pressure,  and 
thus  deposited  and  fixed  on  the  lofty  pier  and  abutment  of  masonry. 
I  feel  it  my  duty  to  express  my  entire  dissent  from  this  rash,  if  not 
impracticable,  plan  of  operation,  which  cannot  even  be  attempted 
without  the  risk  of  some  very  serious  disaster,  except  at  the  high 
water  slack  of  a  neap  tide,  and  in  a  perfect  calm. 

He  has  now,  to  my  knowledge,  proposed  three  projects,  which  have 
just  been  described,  all  widely  differing  from  each  other,  for  passing 
the  Chester  and  Holyhead  Railway  over  the  Menai  Straits;  and  I  think 
that  his  second  plan,  the  only  one  which  I  approve,  would  have  been 
sufficiently  arduous  in  itself,  without  adding  to  the  difficulty,  and  di- 
minishing the  safety  of  the  attempt,  by  the  abandonment  of  the  sus- 
pension principle ;  if  he  persists  in  this,  his  third  plan  of  operation. 
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Since  the  publication  of  General  Pasley's  letter,  there  has  been  a 
meeting  of  the  Chester  and  Holyhead  Railway  Company,  at  'which 
Mr.  Stephenson  replied  to  the  General  in  the  following  terms.  We 
quote  the  Railway  Record's  report : 

General  Pasley  makes  only  a  statement,  or  rather  gives  a  detail,  of 
conversations  which  took  place  between  us  relative  to  the  principle 
of  the  use  of  iron-tube  bridges.  General  Pasley  states  at  first  he  ap- 
proved of  the  principle  adopted  by  me,  and  there  is  not  in  his  letter 
one  paragraph  to  condemn  that  principle — nay,  he  distinctly  repeats 
that  he  approves  of  the  principle.  What  he  complains  of  is  the  mode 
of  erecting  the  tube.  Now,  Gentlemen,  there  are  only  two  or  three 
persons  who  know  the  facts  connected  with  the  mode  proposed,  and 
General  Pasley  cannot  possibly  be  in  possession  of  any  information 
which  can  at  all  justify  his  prediction.  (Hear,  hear,  hear.)  The  origi- 
nal plan  was  to  use  chains  to  raise  the  tube  to  a  level  with  the  plat- 
form of  the  railway,  which  chains  could  be  removed  when  the  tube 
was  fixed.  Afterwards,  we  altered  the  mode  of  raising  the  tube ;  and 
it  Is  only  to  this  mode  about  which  General  Pasley  cannot  know  any- 
thing— for,  as  I  have  said,  it  has  been  confided  only  to  two  or  three 
persons — ^that  objection  is  taken.  I  believe  any  apprehensions  that 
may  be  entertained  areof  a  very  vagne  character,  and  that  it  is  mainly 
the  novelty  of  the  plan  which  gives  rise  to  such  apprehensions.  I  be- 
lieve the  objections  have  nothing  in  them ;  the  plan  is  only  an  appli- 
cation on  a  gigantic  scale  of  an  old  principle. 

I  beg  to  say.  Gentlemen,  that  they  have  created  no  apprehension 
whatever  in  my  mind  ;  they  have  not  altered  my  convictions  in  the 
slightest  degree ;  and  though,  as  in  all  great  works,  difficulties  doubt- 
less will  arise  in  the  course  of  their  execution,  these  difficulties,  I  am 
satisfied,  will  only  be  such  as  will  suggest  the  remedy  as  they  occur. 
(Hear.)  I  believe  nothing  will  occur  which  we  shall  not  be  able  to 
correct.  I  shall  myself  be  on  the  spot ;  and  I  repeat,  that  though  I 
never  knew  any  great  work  of  any  kind  in  which  difficulties  have 
not  arisen,  I  entertain  no  doubt  that  in  this  case  they  will  be  readily 
surmounted.  (Hear,  hear.)  I  beg,  therefore,  that  the  proprietors  wilt 
dismiss  all  apprehensions  on  this  point  from  their  minds.  The  scheme 
involved  long  and  experimental  investigations,  exceeding  anything 
that  had  ever  taken  place  before ;  but  I  felt  that  a  large  expense  was 
fully  justified  to  test  and  settle  the  details  of  the  bridge.  (Hear,  hear.) 
I  believe  we  have  so  settled  the  matter ;  and  I  have  reason  to  know 
that  the  most  eminent  engineers  and  mathematicians  approve  of  the 
principle.    (Hear,  hear.) 

Mr.  Henman  had  understood  General  Pasley's  objection  to  be,  that 
Mr.  Stephenson  now  intended  to  abandon  the  suspension  principle 
which  he  had  originally  fixed  upon.  Now,  he  would  be  glad  to  know 
if  Mr.  Stephenson  was  of  opinion  that  the  tube,  being  of  so  large  a 
span  as  450  ft.,  would  be  able  to  bear  the  trains,  and  withstand  the 
vibration,  without  support  from  chains  at  intermediate  points. 

Mr.  Stephenson.— I  wish  it  to  be  distinctly  understood  that  I  never 
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designed  the  chains  should  form  an  essential  part  of  the  permanent 
structure ;  they  were  originally  proposed,  not  for  supporting  the  tabe. 
but  for  raising  it.  As  we  proceeded,  I  found  that,  by  increasing  the 
weight  and  size — or  rather,  I  should  say,  the  weight  only,  for  the  size 
has  never  been  altered — we  could  dispense  with  (he  chains  altogether; 
I  believe  that  it  may  be  looked  upon  as  fully  settled,  that,  as  respects 
the  strength  of  the  bridge,  the  chains  would  rather  be  a  deterioration 
than  otherwise.  As  regards  vibration,  there  are  certainly  various 
opinions;  but,  for  my  own  part,  I  think  that  no  vibration  at  all  will 
be  felt.  (Hear,  hear,  hear.)  My  reason  is,  the  relative  ratio  of  the 
weights  of  the  tube  and  the  trains.  Take,  for  instance  a  train  of  ovea 
100  tons,  then,  as  the  tube  is  to  be  1200  tons  weight,  I  ask  whether 
with  such  relative  weights,  the  tube  is  likely  to  be  thrown  into  vibra- 
tion ?  I  say  it  is  impossible.  If  the  ratio  of  weights  were  reversed 
— ^if,  for  instance,  the  train  should  be  ISOO,  and  the  tube  100,  such 
vibration  would,  undoubtedly,  arise.  I  believe  that  the  tube  will  be 
as  firm  as  a  rock — ^tliat  it  will  suffer  no  vibration  at  all ;  at  least,  not 
more  than  everything  does  over  which  a  train  passes.    (Hear,  hear.) 

We  quote  the  following  description  of  this  stupendous  work,  in  its 
present  state  of  progress,  from  the  letter  of  a  correspondent  of  the 
Manchester  Examiner : 

If  we  suppose  ourselves  stationed  in  a  boat  in  the  middle  of  the 
Menai  Straits,  a  few  hundred  yards  distant  from  the  new  bridge  on 
the  south  side,  and  suppose  it  finished,  we  shall  see  a  wonder  of  the 
world  of  this  kind.  First,  there  is  the  middle  pier  rising  out  of  the 
water,  founded  on  the  Britannia  Rock,  after  which  the  bridge  is  named. 
This  rock  can  be  seen  at  low  water.  The  breadth  of  this  pier  is  6!^  ft 
by  53  ft.  and  a  quarter  of  an  inch.  The  blocks  of  stone  are  7  and  8 
feet  long  by  3  and  4  ft.  in  breadth  and  deepness,  and  they  rise  stone 
upon  stone,  until  the  pier  is  230  ft.  high.  At  the  distance  of  460  ft. 
on  each  side  of  this  centre  pier  there  rise,  near  the  water's  edge,  two 
other  piers  of  the  same  gigantic  breadth  and  height ;  while  on  each 
side  of  these  two  piers,  at  the  distance  of  250  ft.,  there  rise  two  walls. 
Continuing  outwards,  the  wall  on  our  right  hand,  on  the  Carnarvon 
shore,  does  not  extend  its  ponderous  bulk  far  back,  for  the  land  is 
high  and  bold,  and  the  railway  comes  along  its  elevated  brow,  and  at 
once  lays  hold  of  the  bridge.  But  on  our  left  hand,  which  is  the 
Anglesea  shore,  the  wall  is  the  forehead  and  end  of  a  mighty  embank- 
ment, on  which  the  railway  is  raised  to  the  level  of  the  bridge.  There, 
then,  are  the  ft)ur  spaces  before  us,  across  which,  in  the  iron  tubes, 
the  railway  is  laid,  namely,  two  spaces  on  each  side  of  the  centre  pier, 
of  460  ft.  each  (let  the  reader  meastire  460  ft.  on  a  street  or  on  a  road, 
and  he  will  wonder  at  the  vastness  of  this  structure);  and  two  more 
spaces,  of  250  ft.  respectively,  at  each  end.  The  tubes  are  eight  in 
number,  each  of  them  30  ft.  on  the  exterior  side,  and  27ft.  high  in  the 
interior.  Each  is  14  ft.  wide,  and  they  are  laid  in  couples  parallel  to 
each  other.  In  the  whole,  with  the  breadth  of  the  piers  and  the  land- 
ward buildings,  the  length  of  the  bridge  is  one-third  of  a  mile.  In 
height,  the  three  piers  are,  as  already  said,  230  ft.  Measuring  from 
low- water  mark  to  the  bottom  of  the  tubesj  the  height  is  130ft.>  the 
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are  four  lions,  (wo  at  each  end  of  the  bridge.  The  lions  contain  about 
6000  cubic  feet  of  stone.  They  lie  couched,  and  yet  the  height  of 
each  is  12  ft. ;  the  greatest  breadth  across  the  body  is  9  ft.;  the  length 
25  ft.;  the  breadth  of  each  paw  2  ft.  4  in.  The  tubes  are  made  of  plates 
of  iron  of  various  thicknesses,  riveted  together.  The  iron  increases  ia 
thickness  as  we  proceed  towards  the  centre.  The  roofs  of  the  tubes  are 
formed  of  cells,  and  also  the  floors.  These  cells  are  formed  of  iron  plates 
set  on  edge,  the  cells  of  (he  roof  being  within  a  fraction  of  1  foot  9  inches 
square,  and  those  of  the  floor  being  1  foot  9  inches  wide,  and  2  ft.  3  in. 
deep.  The  rails  on  which  the  trains  run  are  laid  on  the  cells  of  tho 
floor.  The  flat  bottom,  the  two  upright  sides,  and  the  flat  roof  of  each 
tube  are  formed  of  plates,  the  thinnest  of  which  is  a  quarter  of  au  incli, 
and  the  thickest,  three  quarters  of  au  incli.  The  weight  of  each*  of 
the  four  long  tubes  will  be  about  1300  tons;  the  weight  of  each  of  the 
four  short  ones,  about  600  tons.  In  tiie  whole  there  will  be  at  least 
7600  tons  of  iron  used.  The  masonry  was  contracted  for  by  B.  J. 
Nowell  and  Co.,  at  jS130/)00  ;  but,  from  alterations  in  the  plans,  it 
will  cost  j82O0,OO0.  They  expect  to  finish  the  masonry  by  August, 
1648.    It  will  contaui  1,500,000  cubic  feet  of  stone. 

Load.  Mec.  Mag. 
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Lisi  of  Jlmerican  Patents  which  issued  in  the  month  of  August  j 
1846, — with  ExemplificationSyby  Charles  M.  KuLhURy .^gent for 
procuring  PaieniSj  and  late  Chief  Examiner  qf  Patents  in  the 
U.  S.  Patent  Office. 

1.  For  an  Improvement  in  the  Rat  Trap;  Levi  Kittinger,  East  Grin« 

ville,  Ohio,  August  8. 

Claim. — "  What  I  claim  as  my  invention,  and  desire  to  secure  by 
letters  patent,  are  the  sliding  gates,  double  inclined  planes,  and  stirrup 
lever,  and  their  combination  with  the  treadle,  double-sweep  crank 
weight,  pulleys,  rockers,  slides,  and  springs,  as  herein  described,  form- 
ing and  constituting  my  trap,  and  by  which  my  trap  sets  itself,  until 
the  weight  is  run  down." 

The  sliding  gates  are  so  combined  with  a  double  inclined  plane,  le- 
ver crank,  and  treadle,  as  to  reset  the  trap,  by  means  of  a  weight, 
which  requires  to  be  wound  up  at  intervals,  like  a  clock. 


2.  For  Improvements  in  the  Mill  for  Crushing  Sugar  Cane;  Alfred 

Stillman,  City  of  New  York,  August  8. 

The  patentee  says, — '^  The  usual  method  of  crushing  cane,  is  to  pass 
it  between  rollers,  arranged  with  two  on  one  horizontal  plane,  and  a 
third  making  pressure  on  one  between  them,  and,  as  the  cane  is  of  a 


QR* 


Digitized  by  LjOOQ IC 


tion  and  capillary  attraction,  and,  to  avoid  this  difficulty,  a  seoond  set 
of  rollers  have  been  combined  with  the  first  set,  to  re-crush  the  cane, 
after  it  has  passed  from  the  first ;  but  experience  has  demonstrated 
that  this  will  not  do,  for  after  the  cane  has  been  crushed,  by  passing 
between  the  first  set,  it  forms  a  very  thin  layer,  which,  if  passed  to 
the  second  set  in  tliat  condition,  will  be  ground  or  cut  through  by  the 
pressure  of  the  rollers,  instead  of  being  simply  crushed  or  squeezed,  to 
throw  out  the  saccharine  matter.  To  obviate  this  difficulty,  is  the  ob- 
ject of  my  invention,  which  consists  in  so  connecting  the  two  sets  of 
rollers,  as  to  cause  the  crushed  cane  to  pass  to  the  second  set,  in  a  god- 
siderable  body  or  thickness,  to  prevent  the  rollers  from  cutting  or  grind- 
ing it  througl),by  so  combining  the  two  sets  of  rollers,  as  that  thecaoe 
shall  be  presented  to  the  second  set,  in  a  body  much  thicker  than 
when  delivered  by  the  first  set.^' 

Claim. — **  I  do  not  claim  as  my  invention,  the  combination  of  two 
sets  of  rollers,  to  crush  and  re-crush  sugar  cane,  as  this  has  heretofore 
been  essayed;  but  what  1  do  claim  as  my  invention,  and  desire  to  se- 
cure by  letters  patent,  is  so  combining  them,  as  to  present  the  cane, 
after  it  has  been  crushed  by  the  first  set  of  rollers,  to  the  second  set,  in 
a  body  much  thicker  than  when  it  left  the  first  set,  the  more  efifectu- 
ally  to  express  the  saccharine  matter,  and  to  prevent  the  second  set  of 
rollers  from  cutting  through  the  mass;  the  whole  being  effected  on 
the  principle  substantially  as  herein  described.'' 

3.  For  Impravemenis  in  Machinery  for  Spinning;  Geo.  E.  Warring 

&  R.  E.  Peterson,  administrators  of  Alex.  S.  Walcott,  deceased,  and 

John  Johnson,  City  of  New  York,  August  8. 

Claim. — '<  What  we  claim  as  our  invention,  is  the  forming  the  bob- 
bin on  the  tube  carrying  the  bobbin,  or  the  tube  itself,  or  the  tube  and 
bobbin  combined,  in  such  a  manner,  that  the  upper  bearing  at  the  up- 
per end  of  the  tube  or  bobbin  shall  be  against  the  spindle;  and  the 
lower  bearing,  laterally,  shall  be  against  a  fixture  on  or  in  the  rail  be- 
ow,  as  described,  or  against  a  lateral  bearing  on  the  rail  itself,  the 
bobbin  or  tube  not  having  any  other  bearing  except  at  its  two  ex- 
tremities.  And  we  also  claim  as  new,  and  of  our  invention,  the 
placing  of  a  roller  in  front  of  the  drawing  roller,  and  revolving  the 
same  in  the  direction  of  the  arrow,  and  the  use  of  the  same  in  connex- 
ion with  spinning  fibrous  substances." 

The  object  of  the  roller  referred  to  in  the  second  section  of  the  claim, 
is  to  assist  in  carrying  up  the  twist  It  is  placed  forward  of  the  last 
draw  roller,  and  the  thread  passes  over  it  on  its  way  to  the  flyer;  the 
said  roller  being  made  to  rotate  about  ten  times  as  fast  as  the  last 
draw  roller. 


4.  For  an  Improvement  in  the  Enema  Chair;  Wm.  Laighton,  Ports- 
month,  New  Hampshire,  August  8. 
The  patentee  says^ — <<  The  principal  object  had  in  view,  in  the  man^ 
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injection  pipe  and  its  appendages,  and  make  use  of  a  pan  which  is 
combined  with  the  chair;  thereby  rendering  the  use  thereof  more 
convenient  than  under  any  previous  mode  of  constructing  such  appa-> 
ratus." 

Claim. — "Having  thus  fully  described  the  manner  in  which  1  con- 
struct my  enema  chair,  and  shown  the  operation  and  use  of  its  respec- 
tive parts,  what  I  claim  therein  as  new,  and  desire  to  secure  by  letters 
patent,  is  the  manner  herein  set  forth,  in  which  I  combine  the  injec- 
tion pipe  therewith,  so  that  it  may  be  removed,  after  being  u&*ed,  whilst 
the  person  retains  his  seat — the  arrangement  and  combination  being 
substantially  the  same  with  that  herein  described.'^ 


5.  For  a  Cure  for  Hernia^  called  the  •^ppilaiive;  Ovando  Hurlbut, 

Buffalo,  New  York,  August  8. 

The  patentee  says, — "  The  nature  of  my  invention  consists  in  con- 
structing an  appilative  composition,  in  the  shape  of  the  truss  pad,  to 
apply  to  ruptures,  which  composition  gradually  heals  the  parts,  and 
continues  to  flatten  down,  by  the  heat  of  the  body,  as  the  cure  pro- 
ceeds. My  remedy  is  composed  of  the  following  ingredients :  1.  Take 
the  bark  of  the  root  of  the  common  hemlock,  (Pinus  Canadensis.)  2. 
The  inner  bark  of  white  oak,  (Quercus  Alba.)  3.  Common  brake 
root,  (Pteris  Aquilina.)  4.  The  bark  of  green  osier;  all  of  equal 
quantities,  and  pounded  finely  in  its  green  state,  then  mixed  and  put 
into  an  iron  kettle,  pour  rain  water  on  it  till  the  powder  is  covered, 
then  raise  the  temperature  to  ISO^  Fahrenheit,  and  k^ep  it  constantly 
near  the  said  degree  of  heat  for  three  days ;  after  this,  throw  the  mass 
into  a  filter  bag  and  let  the  fluid  run  off;  keep  the  fluid,  and  put  the 
drained  mass  into  the  kettle,  pour  water  on  it  as  before,  and  repeat 
the  process  till  the  maceration  is  completed.  The  fluids  so  obtained 
are  mixed  together,  and  the  mass  of  the  powder  thrown  away  as  use- 
less. The  said  fluid  is  put  into  the.kettle,  the  beat  again  raised  to  180^ 
F.,  and  kept  so  till  it  is  evaporated  to  the  thickness  of  syrup.  In  this 
state  it  is  poured  into  tin  pans,  and  exposed  to  the  action  of  the  sun, 
or  the  moderate  warmth  of  an  oven,  and  continued  at  such  a  degree 
of  heat,  till  it  attains  the  consistency  of  pitch,and  it  is  then  fit  for  use.'' 

Claim. — ^^  Having  thus  fully  described  my  improved  mode  of  treat- 
ing ruptures,  what  I  claim  therein  as  my  invention,  and  desire  to  se- 
cure by  letters  patent,  is  constructing  an  appilative  composition, form- 
ed in  the  shape  of  a  truss  pad,  substantially  as  herein  set  forth,  and 
employed  and  operating  in  the  manner  described." 


6.  For  a  Method  cf  Luhricaling  Machinery  with  Water  or  other 
Liquidsj  as  Substitutes /or  Oil;  P.  S.  Devlan,  C.  S.  Wood,  &  John 
Hancock,  of  Chester  and  Philadelphia,  Pennsylvania,  August  8. 
Claim. — "  What  we  claim  as  our  invention,  and  desire  to  secure  by 

letters  patent,  is  the  combination  of  the  reservoir,  bucket  wheel,  box. 
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oily  to  save  its  consumption.  This  water,  or  liquid,  can  be  also  ap- 
plied by  means  of  a  spiral  wheel  or  Archimedean  screw,  or  any  shaped 
wheel,  screw,  or  elevator,  that  will  raise  water  or  any  other  liquid,  aod 
discharge  it  upon  the  journal.  We  also  claim  the  introductioa  of  the 
air  chambers  in  the  bucket  wheel/' 


7.  For  an  Improvemtnt  in  the  Striking  Part  ofCloeka;  Thomas  A. 

Davies,  City  of  New  York,  August  12. 

The  patentee  says, — ^'<The  nature  of  my  invention  consists  in  making 
a  register,  to  be  put  upon  the  hour  socket  of  a  clock;  also  connecting 
this  register  with  stops  upon  the  striking  wheel,  by  means  of  two 
arms,  working  upon  a  centre ;  also  in  placing  new  stops  upon  the 
strike  wheel,  and  in  a  new  combination  of  the  striking  part.'' 

Claim. — «  What  I  claim  as  new  and  original,  and  desire  to  secure 
by  letters  patent,  is  applying  to  the  hour  socket  of  a  clock,  a  register, 
made  as  above  described,  for  the  purpose  of  counting  off,  as  the  hours 
go  round,  the  stops  upon  the  strike  wheel,  or  the  stops  arranged  upon 
the  strike  wheel  shaft. 

'<  I  also  claim  the  application  of  two  arms  from  a  centre  shaft,  essen- 
tially as  above  described,  the  end  of  one  of  which  strikes  upon  a  re- 
gister, as  above  described,  guiding  the  end  of  the  other  to  stops  upon 
the  strike  wheel,  or  to  stops  arranged  upon  the  strike  wheel  shaft. 

<<  I  also  claim  the  new  mode  of  stopping  the  striking  parts  of  a  clock, 
by  means  of  pins  or  stops  arranged  upon  the  strike  wheel  shaft,  essen- 
tially as  above  described. 

<^I  also  clain^  the  combination  in  a  clock  of  the  lifting  part — the 
stops  arranged  as  above  described.  The  two  arms  form  a  centre  for 
the  objects  above  described,  and  the  register,  made  and  applied  as 
above  described — all  together,  or  any  two  together.'' 


8.  For  an  Improvement  in  the  Manufacture  of  Stannate^  or  Stan- 

nile^of  Soda  or  Potash^  used  in  the  dyeing  and  printing  of  fabrics; 

John  Greenwood,  John  Mercer,  &  John  Barnes,  Lancaster,  England, 

August  12. 

«Onr  invention  has  for  its  object  the  manufacturing  stannate  or  stan- 
nite  of  soda,  or  potash,  in  a  dry  crystalline  or  pasty  state.  It  is  well 
known  to  dyers  and  printers  that,  in  making  tin-preparing  liquor,  or 
stannate  of  soda,  it  has  been  heretofore  usual  to  take  at  the  rate  of  one 
gallon  of  what  is  known  in  the  tradeasoxymuriateof  tin,and  adding 
thereto  twelve,  sixteen,  twenty,  or  more  gallons  of  dilute  caustic  soda, 
and  this  constitutes  their  tin-preparing  liquor,  or  stannate  of  soda,  or 
the  stannate  of  potash,  when  potash  is  used  in  the  place  of  soda. 

"Now  according  to  our  invention,  the  stannate  is  made  into  a  dry 
state,  or  in  crystals,  or  in  a  pasty  state,  so  as  to  pack  into  a  small  com- 
pass, and  then  the  parties  using  it  prepare  therefrom  the  desired  tin- 
preparing  liquor,  by  dissolving  the  same  in  water. 
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low  red  heat,  by  a  fire  under  it.     When  evaporation  has  taken  place, 
so  as  to  produce  (or  nearly  so)  what  is  called  hydrate  of  soda— that  is, 
until  watery  vapors  cease  to  be  evolved — we  then  add  eight  pounds 
of  nitrate  of  soda«  and  four  pounds  of  common  salt  (chloride  of  sodi- 
um.)    When  the  mixture  is  at  or  near  the  fluxing  heat^  we  add  ten 
pounds  of  feathered  block  tin.    We  stir  the  materials  together  with  an 
iron'  stirrer,  the  mass  becomes  dark  colored  and  pasty,  and  ammonia 
is  given  off.    The  tin  decomposing  both  the  water  of  the  hydrated 
soda,  and  part  of  the  nitrate  of  soda,  the  stirring  is  continued,  as  well 
as  the  heat  under  the  crucible,  until  ignition  or  deflagration  takes  place, 
and  it  becomes  red  or  white  hot,  and  of  a  pasty  consistence.     This 
product  is  stannate  of  soda.     We  then  take  it  out  of  the  crucible,  and 
when  cold,  grind  it  into  powder,  and  it  is  dry  stannate  of  soda,  suitable 
to  be  packed  and  sent  out  to  the  printer  and  dyer.    But  if  it  is  desired 
to  have  it  in  a  more  pure  state,  we  merely  dissolve  the  dry  stannate 
of  soda  in  water,  and  allow  any  impurity  it  may  contain  to  settle. — 
We  take  the  clear  liquor,  and  evaporate  down  to  crystallization  in  an 
iron  boiler,  and  as  the  crystals  form  at  the  bottom  of  the  pan,  we  take 
them  out,  and  dry  them  on  hot  iron  plates;  or  we  evaporate  all  down 
to  a  pasty  state,  not  quite  dry,  but  so  dry  as  not  to  let  any  fluid  run 
from  it.     Should  stannite  be  desired,  instead  of  stannate,  then  we  take 
four  pounds  of  common  salt,  one  gallon  of  caustic  soda,  weighing 
thirteen  and  a  half  pounds,  one  pound  of  nitrate  of  soda,  and  four 
pounds  of  feathered  block  tin.     We  put  all  these  at  once  into  a  hot 
iron  crucible,  over  a  fire,  and  stir  and  boil  to  dryness,  still  stirring  the 
dry  powder  so  long  as  any  ammonia  is  given  off.     We  then  consider 
the  process  finished.     We  now  remove  the  contents  from  the  crucible, 
and  it  is  what  we  call  stannite  of  soda,  in  a  dry  state,  differing  from 
stannate,  inasmuch  as  the  tin  contains  only  half  the  quantity  of  oxy- 
gen.   In  order  to  obtain  tin-preparing  liquor,  we  take  the  stannate  of 
soda,  and  dissolve  it  in  boiling  water,  about  three  pounds  to  one  gal- 
lon, and  add  three,  four,  or  five  gallons  of  cold  water  to  it,  to  formlhe 
strength  required  for  the  different  styles  of  work,  according  to  the  dis- 
cretion of  the  printers.    This  solution  of  stannate  of  soda  is  to  be  used 
for,  and  in  lieu  of,  what  is  known  in  the  arts  of  printing  cottons  and 
de  laines,  as  tin-preparing  liquor,  or  stannate  of  soda  liquor,  and  we 
apply  the  stannite  in  the  same  way,  and  as  is  well  understood. 

<Mf  stannate  or  stannite  of  potash  is  desired,  then  potash  will  be 
employed  in  place  of  soda,  and  the  chemist,  from  the  directions  above 
given  for  soda,  will  readily  prepare  the  stannate  or  stannite  of  potash. 
Claim. — *^  Having  thus  described  the  nature  of  our  invention,  and 
the  best  means  we  are  acquainted  with  for  performing  the  same,  we 
do  not  confine  ourselves  to  the  means  above  described,  so  long  as  the 
stannate  or  stannite  of  soda,  or  of  potash,  be  produced  in  a  dry  state, 
or  in  crystals,  or  in  the  state  of  paste,  so  as  to  pack  in  a  small  compass 
for  ready  and  convenient  transport.  And  we  would  wish  it  to  be  un- 
derstood;  that  what  we  claim^  is  the  manufacturing  of  the  stannate 
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9.  For  an  Improvemeni  iti  Hoi  •Sir  Furnaces  for  Heating  Buitd- 
ings  ;  Joseph  R.  Morris,  New  Haveu,  ConDccticut,  August  12. 
Claim. — ^(<  What  I  claim  is  the  manner  of  arranging  and  combiDiog 
the  flues  and  air-heating  pipes  as  herein  fully  described,  viz.;  the  ends 
of  the  air  pipe  being  connected  with  an  end  pipe,  or  coDductor,  com- 
municating with  the  space  between  the  double  walls,  so  that  the  air 
shall  be  heated  and  the  heat  equalized  before  it  enters  the  furnace 
chamber,  whether  such  conductors  be  vertical  or  horizontal,  or  in  any 
other  position  attaining  the  same  purpose. 

<<  I  also  claim  arranging  the  flues  and  radiators,  with  respect  to  the 
fire  chamber  of  the  furnace,  so  that  the  air  shall  impinge  upon  the  fire 
chamber  in  the  manner  described.'' 


10,  For  Improvements  in  the  Self-acting  Brake /or  Railroad  Cars; 

Edwin  Hager,  Chatham,  New  York,  August  12. 

We  are  under  the  necessity  of  omitting  the  claim  in  this  instance, 
as  it  refers  to,  and  could  not  be  understood  without,  the  drawings. 


11.  For  an  Improvement  in  the  Cooking  Stove;  Bancroft  Woodcock, 
Wheeling,  Virginia,  August  12. 

Claim. — «  Having  thus  fully  described  the  nature  of  my  improve- 
ments in  the  cooking  stove,  what  I  claim  therein  as  new,  and  desire 
to  secure  by  letters  patent,  is,  first,  the  employment  of  a  movable 
or  shifting  hearth,  by  which  the  fire  chamber  may  be  so  divided  as  to 
cut  off  its  lower  pan,  and  leave  the  upper  part  of  such  size  as  to  adapt 
it  to  the  burning  of  wood  in  an  economical  manner. 

<<  I  claim  the  manner  of  forming  and  using  the  boilers,  with  their 
guard-plates,  substantially  as  set  forth." 

12.  Yox  Improvements  in  the  Hydrant;  F.  H.  Bartholomew,  City 
of  New  York,  August  12. 

The  patentee  says, — ^<<The  object  of  my  first  improvement  is  lo 
provide  a  means  of  stopping  off  the  water  which  shall  be  self-acting, 
and  therefore  not  liable  to  accident  or  negligence,  and  at  the  same 
time  effectually  avoid  the  bursting  of  the  pipes  by  the  water  ram,  and 
this  I  effect  by  closing  the  valve  against  the  current  or  flow  of  the 
water  by  means  of  a  spring  or  weight,  the  tension  or  gravity  of  which 
is  greater  than  the  force  of  the  water,  but  which  gradually  overcomes 
it,  and  therefore  avoids  that  sudden  concussion  which  endangers  the 
safety  of  the  pipes,  the  valve  thus  closed  having  the  effect  of  a  safety 
valve  to  yield  to  any  sudden  pressure  or  concussion  which  might  be 
too  great  for  the  pipes.  And  my  second  improvement  consists  in  tbe 
peculiar  manner  of  employing  a  stopper  on  the  side  of  the  valve  stem 
for  closing  a  small  water  aperture  through  which  is  discharged  the 
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discharge  of  the  water  ia  warm  weather/' 

Claim. — ^  What  I  claim,  therefore*  as  my  invention,  and  desire  to 
secure  by  letters  patent,  is  the  method,  substantially  as  herein  describ- 
ed, of  closing  the  valve  of  a  hydrant  or  stop-cock,  by  a  spring  or  its 
equivalent,  against  the  flow  or  pressure  of  the  water  or  other  liquid, 
^vhereby  I  am  enabled  to  prevent  any  injurious  result  from  the  water 
ram,  as  described.  And  I  also  claim  making  the  waste  hole  of  the 
hydrant  oblique,  in  combination  with  the  shifting  stopper,  substan- 
tially as  herein  described,  whereby  the  flow  of  water  is  prevented,  or 
nearly  so,  whilst  the  valve  is  opened  and  the  water  within  the  body 
of  the  hydrant  retained  or  discharged,  when  the  main  valve  is  closed, 
as  described/' 


13.  Vox  Improvements  in  Bridges;  Hovace  Childs,  Henniker,  New 

Hampshire,  August  12. 

The  patentee  says, — "In  the  construction  of  arch  bridges,  with 
diagonal  braces  between  the  under  and  upper  arch  pieces,  the  prac- 
tice has  heretofore  been  to  abut  the  braces  against  the  posts  and  arch- 
pieces  at  the  junction  of  the  two ;  so  that  the  two  braces,  on  opposite 
sides  of  each  post,  apply  all  the  strain  to  the  arch-piece  at  one  point. 
This  necessarily  tends  to  break  it  at  this  point,  and  does  not  transfer 
the  strain  from  one  part  of  the  arch  to  other  parts — a  result  so  im- 
portant in  a  good  bridge. 

"  The  object  of  the  first  part  of  my  invention  is  to  arrange  the 
diagonal  braces  between  the  lower  and  upper  arch  pieces,  or  arch- 
piece  and  its  chord,  and  at  a  sufficient  distance  within  the  posts  and 
vertical  connecting  rods,  as  to  make  that  portion  of  the  arch-piece  per- 
form the  function  of  a  lever ;  the  post  or  connecting  rod  being  the  ful- 
crum, and  thus  to  transfer  the  strain  applied  to  any  part  of  the  arch 
from  one  diagonal  brace  to  another,  throughout  the  series,  and  in  this 
way  give  to  the  arch-truss  the  greatest  amount  of  stifi'ness  due  to  the 
amount  of  timber  employed. 

"  It  is  also  well  known  that  bridges  are  exposed  to  much  lateral 
strain  from  wind,  tending  to  force  the  arch  trusses  over  out  of  plumb; 
and  as  an  arch  loses  much  of  its  strength  when  out  of  plumb,  it  has 
become  a  matter  of  great  importance  to  perfect  a  bridge  against  such 
tendencies.  The  second  part  of  my  invention  consists  in  making  the 
middle  arch  truss  of  the  bridge  in  two  parts,  inclined  in  opposite  di- 
rections, connected  together  at  top  and  separated  at  bottom,  so  that 
they  resist  the  action  of  the  wind  in  opposite  directions.'' 

Claim. — ^"What  I  claim,  therefore,  as  my  invention,  and  desire  to 
secure  by  letters  patent,  is  the  employment  of  the  additional  nuts  upon 
the  suspension  rods  uuder  the  upper  end,  above  the  lower  stringers, 
substantially  as  herein  described,  whereby  the  suspension  rods  answer 
the  additional  purpose  of  counter  braces,  as  described.  And  I  also 
claim  the  employment  of  the  screw-bolts  combined  with  the  thrust- 
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braces,  and  projecting  beyond  them  sufficiently  to  pass  through  the 
stringers  where  they  are  united  with  the  posts,  substantially  as  de- 
scribed, whereby  the  brace-posts  and  stringers  are  bound  together,  as 
herein  described.'' 


14.  For  an  Improvement  in  TVuss  Frames /or  Bridget,  Roofs^  $«.; 

Frederick  Hearback,  Pittsfield,  Massachusetts,  August  12. 

Claim. — '^Although  I  have  described  the  tubular  beam,  and  claim 
the  right  to  use  such  in  a  bridge,  it  wit!  be  evident  that  other  arrange- 
ments or  constructions  of  beams  may  be  used ;  and  therefore  I  do  not 
confine  myself  strictly  to  the  proportions  of  the  various  parts,  as  ex- 
pressed in  the  drawings,  nor  to  the  material  or  materials,  as  above  set 
forth;  but  intend  to  vary  stich  as  circumstances  may  require,  while  I 
maintain  an  analogous  combination  or  combinations  of  them. 

<<I  do  not  therefore  claim  as  my  invention  the  combination  of  dia- 
gonal thrust-braces  and  counter-braces  (which  act  by  thrusts,)  and  ver- 
tical suspension  rods;  but  that  which  I  do  claim  as  my  improvement 
thereon  consists  in  a  combination  of  devices  by  which  the  diagonal 
braces  operate  either  by  thrust  or  tension,  at  pleasure,  while  the  ver- 
tical rods  at  the  same  time  operate  either  by  tension  or  thrust ;  the 
said  combination  by  which  t^is  peculiarity  is  derived  being  composed 
of  the  attachments  of  the  diagonal  braces  and  counter-braces,  and 
upper  and  lower  stringers,  together  with  the  double  sets  of  nuts  upon 
the  vertical  rods,  one  set  being  above  and  the  other  being  below  each 
stringer :  the  whole  being  substantially  as  herein  before  specified/' 


15.  For  an  Improvement  in  the  Machine  for  Boring  and  Mortising 

HubSf  Src,;  James  Munsell,  Painted  Post,  Steuben  County,  Neir 

York,  August  \2. 

The  patentee  says, — <<My  improvement  consists  principally  in  the 
manner  in  which  I  construct  my  feeding  apparatus,  by  which  the 
chisel  is  made  to  advance,  whilst  the  article  to  be  operated  upon  re- 
mains at  rest,  and,  although  I  have  applied  it,  and  represent  it  as 
applied,  to  the  hubs  of  wheels,  this  feeding  part  is  applicable  to  mor- 
tising of  all  descriptions." 

Claim. — "Having  thus  fully  described  the  manner  in  which  I  con- 
struct my  machine  for  the  mortising  of  the  hubs  of  wheels,  and  other 
articles,  what  I  claim  therein  as  new,  and  desire  to  secure  by  letters 
patent,  is  the  manner  in  which  I  have  constructed  the  feeding  appa- 
ratus, and  combined  it  with  the  sliding  piece,  so  as  to  advance  the 
chisel  on  the  work,  whilst  the  latter  remains  at  rest,  the  feeding  appa- 
ratus, consisting  mainly  of  a  lever,  with  its  mortise,  a  feed  lever  and 
rack,  and  of  a  slot  and  feeding  bolt,  arranged  and  combined  with  the 
other  parts  substantially  as  herein  described." 
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pels,  and  other  figured  fabrics;  E.  B.  Bigelow,  Boston,  Massachu- 

setts,  August  18. 

The  patentee  says, — "The  nature  of  my  improvements  in  machi- 
nery for  weaving  two  or  three  ply  ingrain  carpets  consists,  first,  in  the 
manner  in  which  I  construct  and  combine  the  cams  for  operating  the 
lay,  so  as  to  give  to  it  a  vibratory  intermittent  motion.  Second,  in  the 
manner  in  which  I  combine  and  operate  four  sets  or  series  of  shuttle 
boxes,  said  four  sets  or  series  being  so  arranged  as  to  enable  me  to 
operate  two  of  said  set5»  or  series  only  or  the  four  together,  as  the  fab- 
ric to  be  woven  may  require  ;  the  number  of  shuttle  boxes  in  each  set 
or  series  being  varied  at  pleasure.  Third, in  the  combination  or  organi- 
zation of  mechanism  for  raising  and  lowering  certain  of  the  aforesaid 
series  of  shuttle  boxes,  in  the  manner  required  to  produce  any  given 
pattern  or  figure  to  be  wrought.  Fourth,  in  a  certain  combination  or 
new  organization  of  mechanism  for  operating  the  picker  stafis  or  levers, 
by  which  the  several  shuttles  are  thrown  in  the  order  required.  Fifth, 
in  a  certain  peculiar  mechanism  or  combination  of  parts,  by  which  I 
am  enabled  to  arrest  the  operation  of  the  loom  whenever  the  shuttle 
is  thrown  and  does  not  properly  enter  the  shuttle  box  intended  to  re- 
ceive it.  Sixth,  in  certain  movable  or  turning  guide  plates  applied 
to  certain  parts  of  the  loom  frame,  in  order  to  prevent  accidents  from 
occurring  to  the  loom  or  a  shuttle  whenever  the  latter  projects  from  a 
shuttle  box.'' 

Claim. — « Having  thus  explained  the  nature  of  my  improvements 
in  the  aforesaid  loom  for  weaving  ingrain  carpets,  I  shall  claim  there- 
in the  combination  or  organization  of  mechanism  applied  to  eacli 
sword  of  the  lay,  for  operating  the  lay  in  the  manner  as  above  de- 
scribed, and  for  the  purpose  of  preventing  the  roller  from  wearing  to 
such  an  extent  as  to  improperly  perform  its  ofiice  in  the  groove  of  its 
cam  when  the  lay  or  reed  thereof  is  required  to  be  kept  stationary 
during  the  throw  of  the  shuttle ;  the  said  combination  consisting  of 
the  groove  cam  (fixed  upon  the  cam  or  key-shaft)  the  cam  or  passage 
(made  through  or  upon  the  sword  of  the  lay,)  and  the  respective  rol- 
lers, and  the  same  being  arranged  and  made  to  operate  together  sub- 
stantially as  hereinabove  specified. 

<<I  also  claim  the  combination  of  four  sets  of  shuttle-boxes  and  recip>> 
rocating  pendulums  or  vibratory  or  moving  frames,  (by  which  they 
are  sustained  and  moved  from  the  front  towards  the  rear  af  the  loom, 
and  vice  versa,)  as  constructed,  arranged,  and  operating  together,  and 
with  respect  to  the  lay  of  a  loom  and  each  other,  substantially  in  any 
of  the  modes  as  hereinabove  described,  the  same  being  for  the  purpose 
of  weaving  two  or  three  ply  plain  or  shot  about  ingrain  carpeting,  or 
other  fabrics,  as  set  forth. 

<<  I  also  claim,  in  combination  with  the  shuttle  binders  of  each  series 
of  shuttle  boxes,  and  the  hook  of  the  ordinary  stop  motion  of  the  loom, 
the  mechanism  or  organization  by  which  I  am  enabled,  in  the  employ- 
ment of  the  several  series  of  vibrating  shuttle-boxes,  to  arrest  the 
operations  of  the  loom  whenever  a  shuttle  is  thrawn  and  does  not 
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properly  enter  its  intended  shuttle-box;  the  said  mechanism  or  organi- 
zation of  parts  consisting  of  the  cam^  arms,  and  shaft  from  which  they 
project  the  arm,  with  its  projections,  the  arms  and  springs  of  either 
shaft,  or  other  equivalents  thereto,  while  the  elements  or  members  of 
the  combination  are  made  up  of  the  above  parts,  and  such  additional 
parts  as  may  be  simply  necessary  to  their  operation,  as  above  describ- 
ed. 

^  I  also  claim  in  its  application  to  the  plate,  and  the  vibrating  frame 
of  shuttle-boxes  immediately  adjacent  to  it,  a  spring  or  movable 
guide  plate,  arranged  and  operating  in  the  manner  and  for  the  purpose 
as  above  specified." 

17.  For  an  Improvement  in  the  Manner  qf  Accumulating  Ice  and 
Cooling  Water;  John  Dutton^  Axton,  Pennsylvania,  August  18. 
The  patentee  says, — ^  The  nature  of  this  invention  consists  in  cool- 
ing water  and  accumulating  ice,  by  compressing  air  to  one-fifth  its 
bulk,  more  or  less,  in  any  convenient  manner,  and  causing  it  to  sud- 
denly expand  to  its  original  state,  and  come  in  contact  with  a  body  of 
water  issuing  from  another  vessel,  and  passing  by  the  air  outlet  in 
such  a  manner  that  the  water  will  be  suddenly  converted  into  ice^  or 
a  degree  near  it,  on  the  general  principle,  that  air,  by  suddenly  ex- 
panding, generates  cold,  its  capacity  for  heat  being  increased." 

Claim. — ^  What  I  claim  as  my  invention,  and  which  I  desire  to 
secure  by  letters  patent,  is  cooling  and  congealing  water  and  other 
fluids  by  means  of  compressed  air  confined  in  the  vessel,  and  convey- 
ed through  a  tube  provided  with  a  cock,  and  surrounded  by  another 
tube  provided  with  a  cock,  (and  communicating  with  a  reservoir  of 
water,)  and  allowing  it  to  suddenly  expand,  while  surrounded  with 
the  water,  in  such  a  manner  as  to  cool  or  congeal  the  water,  on  the 
principle  that  air,  by  suddenly  expanding,  absorbs  heat,  its  capacity 
for  beat  being  increased,  as  described." 

18.  For  an  Improvement  in  the  Machine  for  Breaking  and  Dressing 
Flax  and  Hemp;  Smiley  H.  Sample,  Fayette,  Missouri,  August  18. 
The  beaters  are  bars  attached  to  three  heads  on  a  shaft,  the  middle 

one  being  of  greater  diameter  than  the  two  end  ones,  so  that  in  their 
rotation  the  beaters  generate  two  frustrnms  of  cones.  The  middle 
head  is  cam-formed  between  the  beaters  or  bars,  and  the  concave  is 
formed  of  two  series  of  slats,  each  series  being  attached  at  one  end, 
and  the  other  ends  resting  against  the  cam-formed  periphery  of  the 
middle  head,  so  that  as  the  beaters  rotate  the  slats  of  the  concave 
move  in  and  out.  The  beaters  are  designated  in  the  claim  by  the  let- 
ters (f,  f),th6  cam-formed  periphery  of  the  middle  head,  by  the  letters 
(i,  i).  A  rest  over  which  the  hemp  is  fed,  above  the  concave,  by  the 
letter  E,  and  the  elastic  slats  of  the  concave  by  the  letters  (h,  h). 

.Claim.— «<  Having  thus  fully  described  the  construction  and  opera- 
tion of  my  improved  hemp  and  flax  breaking,  scutching,  and  cleaning 
machine,  what  I  claim  therein  as  new,  and  desire  to  secure  by  letters 
patent,  is  the  combination  of  the  beaters  (f,  f,)  and  earn  projections 
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19.  For  an  Improvement  in  the  Life  Preserver  and  Trunk;  Edward 

G.  Fitch,  New  Orleans,  Louisiana,  August  IS. 

Claim. — <<  What  I  claim  as  my  invention,  and  desire  to  secure  by 
letters  patent,  is  the  combination  of  a  life-preserver  and  traveling 
trunk,  by  constructing  the  same  of  two  water-tight  apartments  con- 
nected by  hinges  and  straps  of  such  a  size  and  shape  that  they  will 
fit  to  the  chest  of  a  man,  and  leave  free  play  for  his  arms,  and  may  be 
secured  to  him  by  the  straps,  as  herein  set  forth,  when  a  buoyant  life- 
preserver  may  be  acquired,  the  water-tight  apartments  serving  for  re- 
ceptacles for  the  money  and  most  valuable  parts  of  a  traveler's  ward- 
robe, and  the  central  apartment,  formed  by  the  union  of  the  water- 
tight apartments  by  straps  and  hingQs,  with  the  temporary  bottom 
and  cover,  serving  for  a  receptacle  for  a  carpet-bag,  and  for  the  least 
valuable  part  of  a  traveler's  baggage." 


20.  For  Improvements  in  the  Machine  for  Turning  the  Heads  of 
Wood  Screws;  Thomas  W.  Harvey,  New  York,  August  18. 
Claim. — ^<  What  1  claim  as  new  in  the  within  described  machine  for 
turning  the  heads  of  wood  screws  is,  first,  the  particular  manner  in 
which  I  arrange,  combine,  and  operate  the  punch  or  driver,  the  tool- 
holder,  and  the  rest,  which  are  actuated  by  the  double  grooved  cutter 
cam,  so  as  to  co-operate  in  the  turning  of  the  heads  of  the  blanks, 
in  virtue  of  the  arrangement  of  the  moving  parts  herein  fully  set 
forth.  1  also  claim  the  particular  manner,  herein  described,  of  con- 
structing the  adjustable  turning  head,  the  slide  or  seat  piece, the  tool- 
holder  sliding  on  the  piece,  between  the  cheek  pieces,  with  the  re- 
spective adjustments  thereof,  combined,  arranged,  and  operating  so  as 
to  effect  the  setting  of  the  tool,  substantially  as  herein  set  forth  ;  the 
manner  of  operating  the  griping  dies,  and  of  separating  the  blanks  in 
the  hopper,  and  conveying  them  to  the  feeding  fingers,  being  similar 
to  those  described  and  used  in  the  machine  for  cutting  the  threads.  I 
do  not  herein  claim  in  their  individual  capacity  such  parts  thereof  as  I 
deem  new,  having  been  claimed  by  me  in  their  combination  with  the 
threading  machine  :  but  I  do  claim  them  in  their  combination  with 
the  apparatus  for  turning  the  heads,  as  herein  described  and  made 
known." 


21.  For  an  Improvement  in  the  Brake  for  Railroad  Cars;  William 

Clayton,  Marshalton,  Pennsylvania,  August  18. 

The  patentee  says,— s<<  This  brake  consists  of  two  horizontal  parallel 
sliding  bars  arranged  between  the  wheels  below  the  frame  made 
to  slide  alternately  and  transversely  back  and  forth  in  corresponding 
openings  in  plates,  fastened  to  the  frame,  or  in  suitable  boxes,  by  a 
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right  angled  connecting  rod,  connected  by  pins  to  the  said  bars,  and 
operated  or  vibrated  back  and  forth  by  means  of  a  connecting  rod  and 
vibrating  lever,  working  on  a  fulcrum  attached  to  the  frame, two  rub- 
bers being  attached  to  each  rod  on  the  outside  and  inside  of  tiie  edges 
so  as  to  produce  eight  rubbing  surfaces  simultaneously  against  the  inner 
and  outer  faces  of  the  wheels,  instead  of  the  peripheries  of  the  wheels 
as  in  the  old  plan — each  bar  working  through  the  rubber  of  the  cor- 
responding bar  on  the  inside  of  the  wheel, — so  that  as  the  lever  is 
moved  towards  the  car,  for  the  purpose  of  arresting  its  motion,  the 
four  rubbers  will  be  caused  to  embrace  or  gripe  the  edges  of  the 
wheels,  in  the  manner  of  a  vise  or  pair  of  tongs." 

Claim. — <<  What  I  claim  as  my  invention,  and  desire  to  secure  by 
letters  patent,  is  constructing  the  brake,  in  the  manner  described,  lo 
gripe  the  rims  of  the  wheels,  and  apply  the  friction  to  the  sides  thereof, 
(instead  of  the  peripheries,)  or  other  modes  substantially  the  same,  by 
which  analogous  results  are  produced." 


22.  For  Improvements  in  Barometers  ;  Peter  Armand  Lecomte  de 
Fontaine  Moreau,  City  of  London,  England,  August  20. 
Claim. — <<  And  havjng  now  described  the  several  purposes  in  which 
my  principle  may  be  rendered  useful,  I  repeat  that  I  do  not  confine 
myself  to  the  actual  details  herein  described,  but  that  I  claim  as  my 
invention  the  application  of  flexible  air-tight  diaphragms  of  any  mate- 
rial sufliciently  elastic,  and  of  any  form  which  will  produce  the  at>ove 
results ;  that  is  to  say,  to  measure  the  pressure  of  fluids,  gases,  &c., 
by  the  fluxions  of  the  said  diaphragms." 


23.  For  Improvements  in  the  Sofa  Bedstead ;  John  Needham,  City 

of  New  York,  August  20, 

Claim. — ^*  What  I  claim  as  my  invention,  and  desire  to  secure  by 
letters  patent,  is  making  the  sofa  seat  cushion  on  a  hinged  frame  pro- 
vided with  a  mattrass  below  it,  so  that  when  this  frame  is  thrown  open 
the  mattrass  on  this  frame  shall  constitute  a  bed  independent  of  the 
sofa  cushion,  as  herein  described;  and  this  I  claim  in  combination  with 
the  mattrass  made  in  the  permanent  frame  below,  as  herein  described* 

«<I  also  claim  making  the  sofa-cushion  and  one  of  the  mattrasses  on 
opposite  sides  of  the  same  frame  in  combination  wiili  springs  inter- 
posed and  held  in  place  between  two  webbings  or  cloths,  substantially 
in  the  manner  described,  so  that  the  same  springs  shall  answer  for  the 
mattrass  and  sofa  cushion,  without  afl*ecting  one  of  them  when  the  other 
is  in  use,  as  herein  described. 

<<I  also  claim  the  manner  of  connecting  the  legs  with  the  hinged 
frame  by  means  of  the  slot  and  pin  in  combination  with  the  socket, 
substantially  as  described,  so  that  when  the  legs  are  drawn  out  they 
can  be  folded  into  recesses  or  rebates  in  the  frame,  and  when  pushed 
they  will  be  held,  to  prevent  them  from  folding  over  as  described. 

<^\nd,  finally,  I  claim  the  hinged  or  jointed  moulding  in  combination 
with  the  catchers  attached  to  and  moving  with  the  hinged  frame,  sub- 
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24.  For  an  Improvement  in  the  Wood  Screw;  Thomas  J.  Sloan,  City 

of  New  York,  August  20. 

The  patentee  says, — «Screwshave  heretofore  been  formed  gradually 
tapering  at  the  core  from  where  the  thread  starts  to  the  end,  by  dress* 
ing  the  thread  at  each  turn,  and  tapering  screws  have  also  been  form- 
ed, but  they  have  been  found  not  to  hold  so  well  as  those  of  common 
construction,  by  reason  of  the  taper  of  the  main  part  of  the  core ;  but 
the  nature  of  my  improved  screw  consists  in  forming,  on  a  screw  of 
the  ordinary  shape,  a  conical  point,  and  extending  the  thread  of  the 
screw  with  the  same  pitch,  but  graidually  diminishing  in  width  to  the 
end  of  said  point ;  by  which  means  the  screw  can  be  entered  into  the 
wood  without  boring,  unless  the  wood  is  very  hard,  in  which  case 
it  follows  better,  works  straight,  and  holds  more  firmly,  than  any  other 
heretofore  made." 

Claim. — "  What  I  claim  as  my  invention  and  desire  to  secure  by 
letters  patent,  is  forming  on  a  wood  screw,  of  ordinary  shape,  a  coni- 
cal threaded  point,  substantially  as  herein  described ;  the  thread  on 
said  point  being  gradually  diminished  to  the  end,  as  set  forth  above.'' 


25.  For  an  Improvement  in  the  Scarificator  for  Surgical  Opera- 
tions; George  Tiemaun,  City  of  New  York,  August  20. 
Claim. — ^'  What  I  claim  as  new,  and  desire  to  secure  by  letters  pat- 
ent, is,  first,  the  application  of  lancets  set  to  cut  diagonally,  instead  of 
direct ;  and,  second,  the  combination  with  the  lancet  so  set  of  the  rod, 
spring,  and  trigger,  arranged  to  act  by  the  rack  and  pinions  to  give 
the  required  motion  to  the  lancets ;  the  whole  constructed  and  operat- 
ing substantially  as  described.'' 


26.  For  Improvements  in  the  Carding  Engine;  Charles  Pooley, 

Chorlton  upon  Mediock,  England,  August  22. 

Claim. — <•  Having  now  described  the  nature  of  the  invention,  and  in 
what  manner  the  same  is  to  be  performed,  I  declare  that  I  claim  as 
my  invention,  first,  the  afore-described  arrangement  of  the  clearers 
and  workers  above  and  below  the  main  cylinder,  in  combination  with 
the  arrangement  for  feeding  and  doffing  at  one  and  the  same  side  of 
the  cylinder,  or  end  of  the  machine — the  whole  being  sub.stantially  as 
above  specified  ;  second,  the  construction  of  the  top  roller  by  the  com- 
bination of  a  cover  of  leather  or  other  substantially  similar  material, 
with  the  body  made  of  meshes  of  cloth,  or  other  substance  having 
like  properties  effecting  a  like  purpose,  as  described." 


27.  For  Improvements  in  Machinery  for  Weaving  Fish  Nets;  Peter 
Moulton,  New  Rochelie,  New  York,  August  22. 
Tins  machine  is  necessarily  complex,  and  as  the  claims  refer  to,  and 
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2S.  For  an  Improvemeniin  the  Revolving  Homt  Rake;  Hiram  S. 

Doolitliey  Eortright,  New  York,  August  M, 

The  claiiDSy  whkh  we  are  under  the  necessity  of  omitting,  because 
of  their  reference  to  the  drawings,  are  limited,  first,  to  the  nse  of  a  ring 
having  studs,  in  combination  with  the  axle,  to  the  centre  of  which  it 
is  attached,  and  also  with  a  spring  baying  slots  in  it  to  receive  the 
studs  which  bold  the  axle  of  the  rake,  so  that  when  the  spriDg  is  de- 
pressed by  the  foot,  the  rake  rotates  to  discharge.  And,  second,  io  the 
use  of  supplementary  teeth,  called  spiders,  which  are  shorter  than  the 
rake  teeth,  and  inserted  in  two  rows  between  the  rows  of  teeth,  so 
that  they  shall  strike  the  ground  in  the  rotation  of  ttie  rake  and  sup- 
port it,  and  at  the  same  time  aid  in  tnrning  it* 


29.  For  Improvements  in  Boom  Derricks;  Albert  D.  Bishop^  Brook- 
lyn, New  York,  August  82. 

The  patentee  says, — *^  Instead  of  making  the  boom  which  sustains 
the  weight  that  is  being  lifted,  as  heretofore,  to  project  all  on  one  side 
of  a  roast,  which  tends  to  carry  over  the  whole  apparatus,  and  which 
therefore  has.  to  be  sustained  by  guy  ropes,  I  make  the  boom  to  extend 
horizontally  to  an  equal  distance  beyond  a  short  mast  that  turns  in 
appropriate  bearings  in  the  upper  part  of  a  frame  standard — this  rear 
projection  of  the  boom  being  provided  with  a  brace  rod  which  is  con- 
nected  with  the  base  of  the  standard  by  a  roller  or  rollers  and  rail,  to 
admit  of  the  free  turning  of  the  boom.  The  rope  by  which  the  weight 
is  sustained  and  raised,  passes  over  a  pulley  that  has  its  bearings  in  a 
block  that  slides  on  two  rails  on  one  end  of  the  boom,  and  moved 
from  or  towards  the  mast  by  two  cords  attached  to  the  sliding  block, 
one  of  them  passing  directly  to  and  over  a  pulley  let  into  the  masi 
and  through  a  hole  therein;  and  the  other  passing  first  over  a  pulley  at 
the  end  of  the  boom  and  tlien  over  another  pulley  on  the  mast,  so 
that  by  means  of  these  two  ropes,  after  the  weight  has  been  raised,  it  can 
be  moved  towards  or  from  the  mast;  the  lifting  rope  being  passed  also 
over  a  pulley  attached  to  the  mast  and  down  through  the  hole  therein. 
This  arrangement  will  admit  of  turning  the  boom  in  any  direction  to 
deposlte  the  weight  at  any  point  within  a  circle  of  which  the  boom  is 
the  radius.  The  standard  is  a  triangular  pyramidal  frame,  with  a 
circular  base  provided  with  an  inverted  circular  rail  under  which  the 
roller  of  the  t)race  rod  runs,  and  with  two  sills  to  rest  on,  or  by  means 
of  wheels  to  run  on  a  permanent  railway  to  admit  of  moving  the 
whole  apparatus  to  any  distance  required  by  the  extent  of  the  work 
intended  to  be  done  ;  and  the  upper  end  of  this  standard  is  adapted  to 
the  reception  and  turning  of  the  mast  of  the  boom.  The  mode  of 
framing  this  standard  is  good,  and  highly  important  as  affording  more 
stiffness  and  solidity  for  various  kinds  of  structures,  than  any  other 
mode  of  framing  with  which  I  am  acquainted.    It  consists  of  three 
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posts  placed  at  equal  distances  apart,  and  so  inclined  as  to  form  a  tri* 
angular  pyramid,  connected  together  by  horizontal  ties,  and  braced  to- 
gether by  diagonal  braces  running  in  opposite  directions  and  crossing 
each  other ;  each  set  commences  at  the  t>ase  of  one  post,  runs  up  di- 
agonally to  the  next,  on  one  face  of  the  pyramid,  from  the  upper  end 
of  this  brace  another  commences  on  the  other  face  of  the  pyramid, 
and  runs  up  at  the  same  inclination  to  the  next  post,  at  the  end  of 
which  and  on  the  third  face  of  the  pyramid,  another  commences  and 
runs  up  at  the  same  angle  to  the  first  post  to  complete  (he  circuit,  and 
so  on  to  the  top ;  the  other  set  runs  up  in  the  reverse  direction,  and 
crossing  the  first.  In  this  way  the  system  of  diagonal  braces  com- 
mences at  the  base,  on  each  face  of  the  pyramid,  extending  up  to  the 
top,  the  ends  of  the  braces  where  they  come  together,  and  on  oppo- 
site sides  of  each  post,  overlap,  so  that  one  bolt  passes  through  the 
ends  of  four  braces  and  one  post.'' 

Claim. — <<  What  I  claim  as  my  invention,  and  desire  to  secure  by 
letters  patent,  is  making  the  boom  to  extend  back  of  the  roast,  which 
turns  in  an  elevated  standard,  in  combination  with  the  mode  of  brac- 
ing it  by  means  of  a  brace-rod  connected  with  the  base  of  the  stand"*, 
ard  by  a  roller  and  rail,  to  admit,  at  the  same  time,  of  turning  the 
boom,  as  described. 

"  I  also  claim  the  mode  of  constructing  the  standard,  by  making  it 
of  three  posts  tied  together  to  form  an  equilateral  triangular  pyramid, 
in  combination  with  the  system  of  diagonal  braces,  as  herein  describ* 
ed,  whereby  the  structure  is  rendered  stiff  and  unyielding,  to  resist 
vertical  and  oblique  thrusts  and  all  tendency  to  twist,  as  described.'^ 


30.  For  Improvements  in  the  IVire  Cable  or  Chain  Suspension 
Bridge;  John  A.  Roebling,  Pittsburgh,  Pennsylvania,  August  26. 
The  patentee  says, — <<  My  plan  of  anchorage  differs  very  materially* 
from  the  mode  hitherto  pursued.  It  is  principally  calculated  for  such 
locations  where  there  is  no  rock  and  where  an  artificial  anchorage 
has  to  be  made.  In  most  cases,  the  practice  has  been  to  resist  the  pres- 
sure of  the  anchor  plates  to  which  the  chains  or  cables  are  attached, 
and  which  are  continued  below  ground  in  a  straight  course, — directly 
by  a  large  mass  of  solid  masonry,  constructed  either  in  the  form  of 
arches  or  straight  walls  aud  butting  against  the  abutments  upon  which 
the  towers  rest,  which  support  the  chains  or  cables.  In  this  case, 
pressure  is  transmitted  to  a  small  surface  of  stone  wall  which  has  to 
to  be  constructed  with  great  care  and  of  the  best  of  masonry.  And 
as  the  base  of  this  masonry  is  hut  small,  its  extent  in  length  must  be 
proportionally  large  so  as  to  offer  the  necessary  resistance. 

In  place  of  resting  the  anchor  plate  directly  against  a  stone  wall, 
I  apply  in  any  mode  a  system  of  timbers  which  serve  in  a  manner  as 
a  foundation  for  the  superincumbent  masonry,  distribute  the  great 
pressure  of  the  anchor  plates  over  a  large  surface  of  masonry,  reduce 
therefore  its  length  or  depth,  aud  by  its  yielding  or  elastic  nature  pre- 
vent the  breaking  of  the  anchor  plates.  I  prefer  curving  the  chain 
or  cables  below  ground  in  place  of  continuing  them  straight     Ii  is 
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he  cement  and  wall  it  in  with  sohd  masonry*  in  place  of  leaving  an 
open  channel  as  is  the  case  in  most  suspension  bridges.  The  ce- 
ment with  which  I  surround  the  chains  or  cables  preserves  them 
against  rusting  effectually.  Where  greater  precaution  is  desired  tlie 
chains  may  be  enclosed  in  lead. 

Claim.— <*  What  I  claim  as  my  original  invention,  and  wish  to  se- 
cure by  letters  patent,  is  the  application  of  a  timber  foundation  in 
place  of  stone,  in  connexion  with  anchor  plates  to  support  the  pressure 
of  the  anchor  chains  or  cables  against  the  anchor  masonry  of  a  sus- 
pension bridge,  for  the  purpose  of  increasing  the  base  of  that  masonry, 
to  increase  the  surface  exposed  to  pressure,  and  to  substitute  wood  as 
an  elastic  material  in  place  of  stone  for  the  bedding  of  the  anchor 
plates.  The  timber  foundation  either  to  occupy  an  inclined  position, 
where  the  anchor  cables  or  chains  are  continued  in  a  straight  line  be- 
low ground,  or  to  be  placed  horizontally  when  the  anchor  cables  are 
curved,  as  exhibited  in  the  accompanying  drawings,  the  whole  to  be 
in  substance,  and  in  its  main  features,  constructed  as  fully  described 
above,  and  exhibited  in  the  drawing." 


31.  For  Improvements  in  Cooking  Stoves;  David  G.  Stafford,  Syra- 
cuse, New  York,  August  26. 

Claim.—"  What  1  claim  as  my  invention,  and  desire  to  secure  by 
letters  patent,  is,  the  extension  of  the  hot  air  chamber  entirely  around 
the  central  portion  of  the  oven,  for  the  purposes  herein  set  forth, 
viz.:  dividing  the  flue  space  leading  from  the  fire  chamber  into  two 
lateral  parts,  and  separating  the  fire  chamber  from  contact  with  the 
oven,  for  the  more  equally  diffusing  heat  to  every  portion  of  the  same, 
and  the  reducing  and  regulating  the  temperature  of  the  oven  by  means 
of  tlie  valve,  substantially  as  herein  set  forth." 


32.  Improvements  in  Machinery  for  beamings  breaking^  and  flesh- 
ing Hides;  Anthony  Smith,  Cumberland  Valley,  Pennsylvania, 
August  26. 

The  scraping  knife  which  acts  on  the  hide  is  jointed  to  a  frame 
that  slides  on  the  end  of  a  jointed  beam  by  means  of  a  crank  motion, 
the  beam  being  jointed  simply  to  enable  the  attendant  to  regulate  the 
pressure  of  the  scraping  knife  on  the  hide,  which  is  secured  to  the  top 
of  a  table  that  receives  a  reciprocating  motion  to  move  the  hide  from 
end  to  end  while  the  vibration  of  the  sliding  frame  carries  the  knife 
or  scraper  across  it. 

Claim. — <<  Having  thus  fully  described  my  improvement,  what  I 
claim  therein  as  new,  and  desire  to  secure  by  letters  patent,  is  the  vi- 
brating scraper,  constructed,  combined,  and  arranged  substantially  in 
the  manner  and  for  the  purpose  set  forth,  the  pressure  being  regulateJ 
by  the  operative,  while  the  scraper  is  driven  by  power.  I  also  claim, 
in  combination  with  the  above,  the  movable  table  above  described 
on  which  the  bides  are  fastened,  and  are  moved  under  the  knife.'' 
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33.  For  Improvements  in  the  Ice  Boat,  or  Machinery  for  cutting 

and  removing  Ice  in  Harbors;  Wm.  Blount  and  John  Cammett, 

Osterville^  Massachusetts,  August  26. 

Claim — ^^  We  therefore  claim  as  our  improvement,  adapted  and  to 
be  applied  exclusively  to  the  removal  of  ice  from  harbors,  &c.,  the 
combination  of  the  gang  or  series  of  saws,  the  lateral  discharging 
plough,  and  the  series  of  revolving  tooth  cylinders,  the  whole  being 
arranged  and  operating  in  concert,  as  above  described. 

*<  Also,  the  manner  of  combining  the  apparatus  for  cutting *and  re- 
moving the  ice  with  the  boat  so  as  to  enable  the  former  to  be  adjusted 
to  the  ice  to  be  cut;  the  same  consisting  in  applying  the  discharging 
plough,  with  its  cutters  and  toothed  cylinders,  to  the  boat  by  means 
of  a  fulcrum,  or  rocking  shaft,  stanchions,  or  posts,  and  other  contri- 
vances connected  with  the  same,  as  set  forth  ;  the  whole  being  com* 
bined,  arranged,  and  operated  together,  so  as  to  elevate  or  depress 
the  nose  of  the  plough,  as  hereinafter  specified. 

<<  Also,  one  or  more  lateral  wings,  or  ploughs,  or  frames,  or  other 
mechanical  equivalents,  as  combined  with  the  full  and  main  lateral 
discharging  plough,  and  operating  to  discharge  the  ice  from  the  frozen 
surface  contiguous  to  the  side  or  sides  of  the  vessel,  in  the  manner  and 
for  the  object  as  hereinbefore  explained.'' 


34,  For  Improvements  in  the  Manufacture  of  Wire  Ropes;  Robert 
Sterling  Newall,  Gateshead,  England,  August  26 — to  run  fourteen 
years  from  the  6th  of  March,  1843,  the  date  of  the  English  patent. 

The  patentee  says — <«The  nature  of  my  invention  consists  in  manu* 
facturing  wire  ropes  in  such  a  manner  as  to  carry  out  the  following 
two  new  principles,  viz.:  the  preventing  the  wires  being  twisted  in 
themselves,  and  the  keeping  them  equidistant  from  the  centre  of  the 
strand,  and  the  strands  equidistant  from  the  centre  of  the  rope.  My 
invention  also  consists  in  a  new  method  of  inserting  fresh  wires  or 
strands,  when  laying  the  wires  into  a  strand  or  the  strands  mto  a 
rope.'' 

Claim. — "Having  now  described  a  means  of  carrying  my  inven- 
tion into  effect,  I  wish  it  to  be  understood  that  I  do  not  claim  the  ma- 
chinery above  described  as  my  invention,  although  it  was  invented 
by  me,  because  many  other  methods  of  arranging  machinery  for  mak- 
ing wire  ropes  on  the  principle  I  have  discovered  may  be  invented. 
But  1  claim  as  my  invention,  and  desire  to  secure  by  letters  patent, 
first,  forming  each  strand  by  winding  wires  spirally  around  a  flexible 
core  without  twisting  the  wires,  and  forming  the  rope  by  the  winding 
of  such  strands  in  the  same  manner  around  a  similar  core,  the  core  of 
the  strand  being  about  equal  in  size  to  the  wires,  so  that  every  wire 
in  the  spiral  of  each  strand  shall  be  laid  equi-distant  from  the  centre 
of  such  strand,  and  every  strand  equi-distant  from  the  centre  (»f  the 
rope.  Secondly,  I  claim  a  method  of  inserting  a  fresh  wire  or  wires, 
or  a  fresh  strand  or  strands,  in  laying  the  wires  into  the  strand,  or  the 
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making  the  strand,  or  six  strands  used  in  making  I  he  rope.' 


35.  For  an  Improvement  in  the  Spark  Jlrre^ter ;  Samuel  Sirett,  Jr., 

Boston,  Massachusetts,  August  2^. 

Claim. — "  What  I  claim  as  my  invention,  and  desire  to  secure  by 
letters  patent,  is  placing  a  heart-shaped  cap  or  bonnet,  having  solid 
edges  and  reticulated  sides,  inside  the  outer  case,  and  over  the  uip^x 
part  of  the  smoke  pipe,  in  the  manner  and  for  the  purpose  set  fiiih, 
or  other  mode  substantially  the  same  and  for  a  like  purpose.'' 

The  object  of  the  heart-formed  cap  is  to  deflect  the  sparks,  &c.,and 
give  them  a  downward  tendency. 


36.  For  Improvements  in  the  method  of  Propelling  T^essels;  George 

W.  Fulton,  Brazoria,  Texas,  August  2Q. 

The  claim,  which  is  omitted  because  of  its  entire  dependence  on 
the  drawings,  is  limited  to  the  combination  of  pipes,  &c.y  for  discharg- 
iug  jets  of  water  at  the  stern  of  a  vessel  to  produce  the  propelling 
action.  Also,  to  an  arrangement  of  parts  for  reversing  rbe  direction 
of  the  current  And  also,  to  an  arrangement  of  parts  for  regulating 
and  stopping  the  issue  of  steam. 


37.  For  an  Improvement  in  the  Scarificator  for  surreal  purposes  j 
Adolph  F.  Ahrens,  Philadelphia,  Pennsylvania,  August  26. 
The  fleams  are  attached  to  and  moved  by  a  plate  connecfed  uritfi 
the  body  of  the  instrument  by  what  is  known  as  the  parallel  links, 
such  as  are  used  in  the  well  known  parallel  ruler,  so  that  "when  the 
spring  is  liberated  the  points  of  each  fleam  describe  a  segment  of  a 
circle  in  giving  its  cut. 

Claim. — *«  Having  thus  fully  described  my  improvements,  what  I 
claim  as  my  invention,  and  desire  to  secure  by  letters  patent,  is  the 
combination  of  a  series  of  fleams  with  a  plate,  constructed  and  moved 
substantially  in  the  manner  and  for  the  purpose  set  forth.'* 


38.  For  an  Improvement  in   the  Norse  Power  for  driving  tna- 
chinery;  Daniel  Woodbury,  Weathersfield,  Vermont,  August  26. 
Claim. — "  What  I  claim  as  my  invention,  and  desire  to  secure  by 
letters  patent,  is  the  manner  of  gearing  by  means  of  cogs  upon  both 
sides  of  the  main  wheel,  and  two  pinions  upon  one  and  the  same  in- 
clined shaft,  one  at  each  end  of  the  shaft :  one  of  said  pinions  wiili 
the  cogs  on  one  side  of  the  main  wheel,  and  the  other  on  the  opposite 
side.    This  mode  of  gearing  renders  the  machine  much  stronger,  more 
easily  worked,  more  durable,  and  less  liable  to  injury  by  a  sudden 
start  of  the  horses,  and  is  supported  at  less  expense  tlian  any  other 
mode  yet  discovered." 
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09.  Vox  KVi  Improvement  in  the  Cooking  Stove  ;  Loftus  Wood,  City 

of  New  York,  August  26. 

The  patentee  says — ^^  The  oven  is  represented  as  haying  its  bottom 
plate  corrugated,  but  this  is  not  claimed  as  a  new  feature,  and  my  im- 
provements are  independent  thereof;  the  first  of  these  consists  in  the 
preventing  of  the  burning  out  or  warping  of  this  plate  at  that  part 
where  it  is  immediately  exposed  to  the  direct  action  of  the  fire.  In 
this  part  I  form  a  recess  in  the  plate  which  1  fill  with  a  plate  of  soap 
stone  or  fire  clay,  which  can  be  readily  removed  at  any  time,  and 
will  save  great  cost  and  prevent  much  inconvenience  in  the  continued 
use  of  the  stove. 

«  My  second  improvement  consists  in  the  particular  arrangement  of 
the  part  of  the  stove  by  which  I  introduce  heated  air  into  the  room. 
This  I  do  through  tubular  grate  bars  situated  immediately  back  of  the 
fire  chamber, against  which  bars  the  fuel  lies,  and  between  which  the 
heated  air  and  gases  pass  into  the  flue  under  the  oven.  These  tubes 
extend  down  through  the  bottom  plate  of  the  stove  and  terminate 
above  in  an  air  chamber  from  which  the  air  that  has  been  heated 
passes  into  the  oven  through  boles  made  for  that  purpose  in  the  fore 
plate  thereof.*' 

Claim. — ^^  Having  thus  fully  described  the  nature  of  my  improve<- 
ments  in  the  cooking  stove,  and  pointed  out  the  manner  in  which  the 
same  operates,  what  I  claim  therein  as  new,  and  desire  to  secure  by 
letters  patent,  is  the  particular  manner  in  which  I  have  arranged  and 
combined  the  hollow  grate  bars,  by  causing  them  to  ascend  vertically 
at  the  rear  and  lower  part  of  the  fire  chamber  from  the  bottom  plate 
of  the  stove,  and  to  conduct  air  into  the  air  chamber,  whence  it  passes 
into  the  oven  through  openings  in  the  fire  plate  thereof,  for  the  pur* 
pose  and  in  the  manner  herein  set  forth." 


40.  For  an  Improvement  in  Cooking  Ranges;  John  L.  Hayes,  Bos- 

ton,  Massachusetts,  August  28. 

We  are  under  the  necessity  of  omitting  the  claims,  as  without  the 
drawings  to  which  they  refer  entirely,  the  character  of  the  invention 
could  not  be  understood. 


41.  For  an  Improvement  in  Machinery  for  Planing  Blind  Slats  ^ 
Arad  Wood  worth,  3rd.,  Worcester,  Massachusetts,  August  28. 
Claim. — ^^  Having  thus  described  an  organized  machine  for  planing 
blind  slats  in  the  directions  of  the  grain  of  the  wood,  and  upon  both 
sides  and  both  edges  before  they  are  discharged  from  it,  that  which  I 
claim  as  my  invention,  is  the  combination  of  the  two  hoppers  or  re* 
ceiving  chambers,  the  planing  or  reducing  irons  to  operate  on  two 
opposite  sides  or  edges,  or  two  opposite  sides  and  two  opposite  edges 
of  a  board,  and  the  carriages  with  their  appendages  or  arras,  by  which 
the  boards  are  moved  from  one  hopper  into  the  other,  and  out  of  the 
latter  and  in  contact  with  the  plane  irons^  as  arranged  and  operating 
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hoppers,  and  operating  thereon  in  manner  and  for  the  purpose  as  de- 
scribed." 


42.  For  an  Improvement  in  Stoves  for  Heating  wipart meats;  Loftus 

SVood,  City  of  New  York,  August  28. 

Claim. — <<  Having  thus  fully  described  the  manner  in  which  I  con- 
struct my  improved  stove  for  the  heating  of  apartments,  what  1  claim 
therein  as  new,  and  desire  to  secure  by  letters  patent,  is  the  manner 
of  arranging  and  combining  the  revolving  register,  the  air  chamber, 
and  the  lateral  gratings,  for  the  admission  ot  air  to  the  fire,  the  air 
being  admitted  into  the  chamber  or  space  through  openings  in  an 
annular  register  above  said  air  space,  and  the  draught  frooi  the 
air  space  to  feed  the  iire  being  supplied  thereto  through  four  or  any 
other  preferred  number  of  lateral  gratings,  in  the  manner  set  forth. 

<<  I  ajso  claim,  in  combination  with  the  foregoing,  the  manner  of 
admitting  air  from  the  ash-pit  into  the  air  space  by  means  of  the 
curved  or  other  suitably  formed  air-conductors,  leading  from  the 
ash  pit  into  said  space,  and  governed  by  the  opening  and  closing  of 
the  ash-d rawer, 

<<The  air  chamber  surrounds  the  fire-pot — the  upper  end  of 
this  chamber  is  covered  by  a  plate  with  holes  in  it  governed  by  a 
register.  The  air  that  enters  this  chamber  through  the  register  at  top, 
after  being  heated,  passes  into  the  fire  through  gratings  in  the  sides  of 
the  fire- pot. 

<<The  ash-pan  at  the  bottom  is  provided  with  curved  air  passages 
which  conduct  air  to  the  air  chamber.'' 


43.  For  an  Improvement  in  Tailors^  Shears;  Isaac  Jaques,  Eliza- 

bethlown.  New  Jersey,  Angust  2S. 

Claim. — <' Having  thus  fully  described  my  improvement,  what  I 
claim  therein  as  new,  and  desire  to  secure  by  letters  patent,  is  con- 
structing the  shears  with  the  lower  blade  formed  narrow  in  its  vertical 
section,  and  extending  out  laterally  sufficiently  to  strengthen  it;  and 
elevating  the  bows  so  that  the  shears  can  be  opened  and  closed  with- 
out elevating  the  lower  blade  from  the  counter;  the  whole  being  con- 
structed substantially  in  the  manner  and  for  the  purpose  set  forth." 


i  44.  For  an  Improvement  in  the  Machine  for  Dressing  Mill  Stones; 

'  Charles  Carlisle  &  Edwin  Eastbrook,  Norwich,  Vermont,  August 

28. 

This  is  an  adjustable  train  to  be  adjusted  to  the  spindle  of  a  mill 

stone  to  determine  the  plane  of  the  face  of  a  mill  stone  in  dressing  iL 

\  Claim. — <<What  we  claim  as  our  invention,  and  desire  to  secure  by 

\  letters  patent^  is  the  combination  of  the  frame,  herein  described,  with 
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the  socket,  adjusting  shaft,  and  elevating  screws,  constructed  and  ar- 
ranged substantially  as  above  set  forth.'' 

45.  For  dLix  Improvement  in  the  Cultivator;  William  Dysert,  Get- 

tysburgb,  Pennsylvania,  August  28. 

The  teeth  of  this  cultivator  are  attached  to  two  bars,  oue  in  front 
and  the  other  in  rear,  and  each  of  these  bars  is  made  in  two  parts 
jointed  in  the  middle  and  there  conaected  with  the  beam,  so  that  by 
means  of  these  joints  the  bars  can,  on  each  side,  be  inclined  to  atiy  de- 
sired angle  with  the  line  of  the  beam.  When  at  right  angles  the  teeth 
will  be  at  their  greatest  distance  apart,  and  by  varying  the  angle  they 
can  be  made  gradually  to  approach  the  line  of  the  beam.  These 
jointed  bars  are  held  in  any  required  position  by  bolts  passing  through 
slots  in  cross  timbers. 

Claim. — **  Having  thus  fully  described  my  improvements,  what  I 
claim  therein  as  new,  and  desire  to  secure  by  letters  patent,  is  the 
movable  and  jointed  frame  for  cultivators,  constructed  and  arranged 
substantially  in  the  manner  and  for  the  purpose  set  forth. 

«  1  also  claim,  in  combination  with  the  shovels  for  cultivators,  the 
point,  having  a  shank  thereon,  for  the  purposes  above  set  forth.'' 


46.  For  an  Improvement  in  Bridges;  William  Howe,  Springfield, 

Massachusetts,  August  S8. 

This  is  for  combining  an  arch  with  the  counter  braces  of  a  truss 
frame,  the  counter  braces  being  provided  with  nuts  and  screws  to  bear 
above  and  below  the  arch,  and  thus  retain  it  in  its  proper  relative 
position  with  reference  to  the  truss. 

Claim. — ^^  Having  thus  fully  described  the  nature  of  my  improve- 
ments in  the  truss  frames  of  bridges,  what  I  claim  therein  as  new, 
and  desire  to  secure  by  letters  patent,  is,  first,  the  manner  in  which  1 
have  combined  the  arch-beam  with  the  counter-braces,  and  the  other 
parts  of  the  truss  frame,  by  means  of  the  regulating  screws  that  are 
made  to  bear  on  the  arch  beam,  or  upon  the  bearing-blocks  or  wedge- 
pieces,  so  as  to  effect  the  same  purpose.  I  also  claim  the  manner  of 
sustaining  the  bearing  of  the  braces  on  the  string  pieces,  by  passing 
the  metallic  sockets  entirely  through  the  string  pieces,  so  that  the 
bearing  blocks  and  the  nuts,  operate  on  the  upper  and  lower  ends  of 
the  sockets,  and  are  not  affected  by  the  shrinkage  of  the  wood  work." 


47.  For  an  Improvement  in  the  Machine  for  Punching  Copper;  A. 

H.  Teeple,  New  York,  August  28. 

Claim. — "  Having  thus  fully  described  the  manner  in  which  I  con- 
struct my  machine  for  punching  metallic  plates  for  sheathing,  and 
shown  the  operation  of  the  same,  what  I  claim  therein  as  new,  and 
desire  to  secure  by  letters  patent,  is  the  manner  in  which  I  have  coni- 
bined  and  arranged  the  respective  parts  thereof,  so  as  to  adapt  it  to 
the  purpose  in  view ;  that  is  to  say,  I  claim  the  combining  and  arrang- 
ing of  the  segment  plates,  with  their  punches  and  corresponding  cavi- 
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ties,  as  described ;  said  plates  being  geared  together  at  their  eods,  and 
working  upon  suitable  centres,  the  respective  parts  operating  and  be- 
ing operated  upon  substantially  as  herein  set  forth.  Aud  I  will  here 
remark  that  double  chains  at  each  end,  attached  and  arranged  in  a 
manner  well  known  to  machinists,  may  be  substituted  for  the  toothed 
gearing.  The  vibrating  of  the  segments  also  may  be  effected  by  a 
crank  motion,  and  other  changes  may  be  made  in  the  particutar  man- 
ner of  arranging  some  of  the  parts  herein  pointed  out,  without  in  any 
way  departing  from  the  general  principle,  or  manner  of  constraction, 
upon  which  the  ralue  of  my  machine  is  dependent;  and  I  do  not 
therefore  intend  by  anything  herein  contained  to  limit  myself  in  these 
particulars. 


48.  For  Improvements  in  Machinery  for  Cutting  Files;  Major  H. 

Fisher,  Assignor  to  Joseph  A.  Hyde,  Bridgewater,  Massachusetts, 

August  28. 

The  patentee  says, — <<In  devising  machinery  for  cutting  files,  a  diffi- 
culty hitherto  insurmountable  has  been  experienced,  which  results 
from  the  variation  in  the  hardness  or  density  of  the  metal  at  different 
points  of  the  'blank'  to  be  wrought  upon  ;  or  to  state  the  difBcuIry 
more  practically  and  specifically,  where  the  piece  of  metal  or  <b!ank' 
is  softer  in  some  points  than  others,  the  chisel  will  cut  deeper  in  such 
points,  and  as  the  feeding  motion  is  regular,  the  chisel  at  its  next  de- 
scent will  strike  in  the  groove  previously  made,  and  merely  widen 
said  groove  without  forming  another  tooth.  Serious  difficulty  has 
also  been  met  with  in  accommodating  the  chisel  edge  to  the  <  wind' 
(so  termed)  of  the  '  blank'  or  the  imperfection  of  its  surface. 

<<  These  difficulties  are  avoided  and  surmounted  by  my  improve- 
ments, my  machine  being  so  arranged  as  to  imitate  or  perform  auto- 
matically, as  it  were,  the  manual  process  which  is  now  in  vogue  for 
cutting  files,  and  which  consists  in  placing  the  chisel  edge  in  advance 
of  a  tooth  which  has  been  formed,  and  on  the  smooth  part  of  the 
blank,  and  drawing  it  back  until  the  operative  feels  the  said  tooth 
when  the  blow  is  immediately  given  with  a  heavy  hammer  which 
forms  its  succeeding  tooth  and  its  adjacent  groove.  In  my  machine 
this  function  is  effected  by  so  arranging  the  chisel,  that  for  each  groove 
and  tooth  its  cutting  edge  is  made  to  reach  out  and  slide  imck  in  a 
manner  substantially  analogous  to  the  manual  process  above  specified, 
the  movement  of  the  chisel  being  produced  by  mechanism  which  will 
be  explained  in  the  sequel. 

Claim. — "Having  thus  described  my  improved  file-cutting  ma- 
chinery, I  shall  state  my  claim  as  follows :  What  I  claim  as  my  in- 
ventions, and  desire  to  have  secured  to  me  by  letters  patent,  are — 

First.  The  springs  and  lip  combined,  (whether  used  with  or  with- 
out the  auxiliary  stud,)  for  actuating,  guiding,  and  regulating  the 
movements  of  the  chisel  as  above  described,  and  also  any  mechanical 
pontrivances  varying  therefrom,  but  substantially  the  same,  and  com- 
bined substantially  in  the  same  manner  for  the  same  purpose. 
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Second.  Gaining  and  retaining  the  gain  upon  the  feed  motionysub* 
stantialiy  in  the  manner  or  upon  the  principles  herein  above  set  forth « 


49.  For  an  Improvement  in  the  Instrument  called  the  Wife^s  Pro* 
lector;  John  B.  Beers,  Rochester,  New  York,  August  28. 


FRANKLIN  INSTITUTE. 


•,lddress  delivered  at  the  close  of  the  Seventeenth  Exhibition  of  Amer- 
ican Manufactures^  held  by  the  Franklin  Institute  of  the  State  of 
Pennsylvania^  for  the  promotion  of  the  Mechanic  •Strts^  October^ 
1847.     By  Joseph  R.  Chandlea,  Esq. 

Ladies  and  Gentlemen: — When  called  by  the  Committee  on  Ex* 
hibitions  of  the  Franklin  Institute  to  assist  in  the  ceremonies  and  ser- 
vices  of  this  occasion,  I  felt  disposed  to  decline  the  honor  intended  for 
me,  from  a  deep  conviction  that,  in  a  place  where  honors  follow  service, 
I  should  not,  by  any  performance  of  the  latter,  achieve  for  myself  any 
portion  of  the  former. 

There  is,  however,  a  service  rendered  to  a  great  cause,  by  the  wil- 
ling co-operation  of  the  humblest  instrument;  and  for  an  institution 
that  proposes  the  good  of  all,  by  the  perfection  of  manutacturing  and 
mechanic  arts,  there  may  be  a  service,  at  least  by  way  of  enconrage* 
ment,  when  one  of  the  number  of  those  who  can  have  no  interest  in 
its  labors,  excepting  for  the  general  benefits  of  its  success,  stands  for* 
ward,  and,  in  the  name  of  the  community, expresses  the  sense  of  deep 
and  lasting  obligation  under  which  that  community  has  been  placed 
by  the  successful  efforts  of  the  Institute,  to  promote  progress  in  me- 
chanic arts,  to  apply  science  in  aid  of  labor,  and  to  multiply  all  the 
benefits  of  productive  industry. 

The  community  in  which  we  live,  the  communities  with  which  this 
institution  has  formed  intimate  connexions,  by  the  beneficial  effects  of 
its  proceedings  on  their  pursuits,  appreciate  the  importance  of  encour- 
agement to  the  arts,  and  the  constant  proximity  towards  perfection 
consequent  upon  properly  excited  and  well  directed  emulation.  There 
is  a  general  concurrence  in  the  opinion,  that  the  Franklin  Institute  has 
wrought  great  benefits  to  the  country,  by  its  influence  upon  productive 
labor.  Perhaps,  in  some  instances  an  indistinct,  and  in  others  an  exi- 
aggerated,  idea  of  the  value  of  these  results  may  obtain ;  but  every 
where  the  great  truth  is  admitted,  and  on  all  hands  the  obligation  is 
felt  and  acknowledged. 

The  nature  and  extent  of  proceedings  already  had  in  this  great  fes- 
tival, and  the  lateness  of  the  hour,  render  it  important  that  my  portion 
of  the  exercises,  to  be  acceptable,  should  be  limited  in  time;  and,  un- 
willing to  draw  too  liberally  upon  the  patience  of  the  audience, I  shall, 
without  further  preface,  inquire  into  some  of  the  benefits  produced  by 
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this  society  and  these  exhibitions ;  and  incidentallfy  perhaps,  while  I 
show  how  infinitely  beyond  ordinary  calculations  are  to  be  the  good 
effects  of  the  services  of  the  Institute,  and  the  frequent  public  exhibi- 
tions which  it  promotes  and  sustains,  I  may  disturb  a  few  of  the  less 
founded  expectations  or  beliefs  of  advantages  wrought,  or  Co  be 
wrought,  by  the  society.  An  exaggerated  expectation  is  as  injurious 
as  a  deficient  estimate  of  the  importance  of  any  public  institution. 
The  former  exposes  to  mortifying  and  disheartening disappointmeDts; 
the  latter,  though  it  retards  encouraging  efforts,  is  in  the  way  of  grow- 
ing confidence,  by  tlie  constant  amount  of  success  over  calculation.  In 
instituting  these  inquiries,  I  shall,  in  the  first  place,  have  reference  to 
the  Franklin  Institute,  rather  than  to  this  and  the  antecedent  exhibi- 
tions, regarding  these  latter  only  as  valuable  results  of  the  existence 
and  labors  of  the  former. 

Of  the  origin  and  progress  of  the  Franklin  Institute  I  need  not  speak; 
the  history  is  familiar  to  most  of  yon  here;  its  works  are  known 
throughout  the  scientific  world;  and  the  minds  of  the  practical  mem- 
bers of  this  institution  have  been  brought  into  communication  with 
those  of  kindred  societies  in  Europe,  thus  giving  an  exchange  of 
thoughts  and  discoveries  profitable  to  society,  and  honorable  to  those 
engaged  in  the  commerce  of  mind:  a  species  of  interchange  in  which, 
however  we  may  differ  in  views  of  other  commodities,  we  shall  all, 
perhaps,  profess  ourselves  friends  and  advocates  of  free  trade. 

Great  and  important  to  the  public  as  are  the  advantages  of  such 
results,  they  are  not,  I  confess,  those  which  I  would  directly  cite  to 
prove  the  excellence  of  this  institution  over  others;  as  many  associa- 
tions in  this  country  may  be  engaged  in  this  species  of  correspondence, 
without  producing  those  ends  which,  in  my  opinion,  constitute  the 
boast  of  the  Franklin  Institute. 

Whoever  may  have  been  engaged  in  the  incipient  stages  of  this  so- 
ciety, or  whoever  may  have  come  to  the  aid  of  this  work,  when  the 
weakness  of  infancy  demanded  careful  nurture,  or  when  the  struggle 
of  its  youth  reflected  credit  upon  its  avowed  founders,  it  is  certain  that 
for  the  first  time  the  attention  of  the  mechanics,  the  laboring  artizans 
of  this  city,  was  awakened  to  a  sense  of  their  own  importance  by  the 
promulgation  of  the  plan  for  the  establishment  and  extensive  benefits 
of  the  institution.  Members  of  the  different  crafts  had  indeed  asso- 
ciated for  purposes  of  individual  advantages  to  provide  means  to  sup- 
port the  sick  and  the  wounded,  and  to  minister  generally  to  those 
whose  contributions  had  gone  to  swell  a  fund  to  be  applied  to  in 
emergencies.  The  Carpenters  had  long  before  formed  a  sort  of  so- 
dality that  was  productive  of  much  good  in  its  way.  The  Bricklayers 
have  a  confraternity,  and  other  crafts  have  undoubtedly  their  unions, 
to  which  the  destitute  and  the  unfortunate,  who  have  assisted  the 
funds,  may  look  for  aid  to  a  prescribed  amount.  Excellent  all  these 
are  to  the  extent  which  was  contemplated  in  their  establishment,  but 
their  founders  never  contemplate  anything  more  than  a  sort  of  <'bene- 
ficial  society,"  and  nothing  beyond  such  an  institution  has  resulted. 

Each  of  these  associations  has  been  formed  of  members  of  one 
trade,  so  that  dangerous  personal  rivalry  in  business  was  as  likely  to 
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result  among  the  successful  members^  as  help  and  assistance  to  the  un- 
successful. 

There  are  instances,  indeed,  in  which  the  mechanics  of  various 
branches  have  united;  but  it  has  usually  been  for  some  limited  object, 
and  has  generally  terminated  in  a  political  confederation  that  has  beeu 
swallowed  up  by  the  two  rival  political  divisions  of  the  country. 

But  the  prospectus  of  the  Franklin  Institute  seemed  to  appeal  to  no 
branch  of  the  mechanic  arts,  to  offer  a  single  inducement  to  one  that 
was  .not  equally  operative  in  another.*  The  least  discerning  of  the 
artizans  could  see  that,  if  the  society  carried  out  its  views,  his  position 
in  life  as  a  tradesman  would  be  elevated  if  he  only  reached  hold  of 
the  means  presented;  and  that,  besides  the  general  benefit  resulting  to 
the  productive  classes  from  such  an  institution,  there  were  exhibited 
means  by  which  particular  distinction  could  be  attained  by  superior 
mind  and  superior  application.  Hitherto  he  had  felt  that  there  was 
no  such  means  of  elevating  himself  and  his  pursuits.  He  had  seen 
the  lever  and  noticed  the  fulcrum  by  which  others  had  been  raised^ 
but  he  could  not  discern  where  the  power  was  to  stand  that  was  to 
raise  /lim  and  his  craftsmen  from  the  level  upon  which  they  had  been 
placed. 

Men  had  indeed  attained  eminence  who  had  pursued  the  calling  of 
the  artizan,  but  these  fortunate  ones  had  willinglygiven  the  influence 
of  their  elevated  position  to  their  new  associates,  lew  or  none  returned 
from  the  Halls  of  Legislation  to  the  work  bench.  Almost  ail  of  them 
felt  that  they  had  broken  away  from  servitude  when  they  ceased  to 
labor;  and  even  those  who  were  elevated,  without  pecuniary  inde- 
pendence, seemed,  when  their  official  term  had  expired,  rather  dis- 
posed to  seek  employment  in  some  minor  office,  than  to  bring  back 
to  the  workshop  the  credit  of  ex-official  dignity. 

Labor,  then,  was  a  burthen— rmechanic  pursuits  were  inconsistent 
with  Legislative  action — the  artizan  felt  that  though  he  could  eat  and 
drink  like  others,  and  provide,  with  his  own  hands,  for  all  his  physical 
wants,  there  was  a  barrier  between  him  and  his  fellow  man.  That 
barrier  the  Franklin  Institute  proposed  to  remove,  and  those  who  had 
found  themselves  in  a  degraded  caste,  saw  that  they  were  to  be  freed 
from  disabiliiies-^from  impediments  the  more  insurmountable  as  they 
were  found  in  the  condition  of  their  calling.  It  was  soon  perceived 
that  the  plan  was  adapted  to  the  exigencies  of  the  case,  and  that  the 
remedy  was  not  the  application  of  extraneous  means,  but  the  excite- 
ment of  inherent,  indwelling  quaUties,  that  needed  only  to  be  called 
into  action  to  connect  the  existing  position  of  their  possessions  with 
that  condition  which  they  had  deemed  inapproachable,  or  if  approach- 
ed, irreconcilable  with  a  connexion  with  the  past.  Hitherto  the  in- 
experienced artizan  had  regarded  the  position  which  did  not  call  for 
manual  labor — which  admitted  of  mental  culture,  and  social  refine- 
ment, as  a  haven  upon  which  he  might  enter,  only  when  he  put  off 
mortality  and  its  cares  ;  it  was  at  least  a  condition  so  elevated  as  to 
he  wholly  independent  of,  and  unconnected  with,  his  pursuits.  The 
Franklin  Institute  seemed,  in  his  vision,  to  erect  the  ladder  by  which 
the  light-hearted  mcchauic  might  ascend  to  enjoy  the  felicity  of  the 
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apper  state^  and,  what  was  more  miraculous,  by  which  be  could  de- 
scend to  mingle  his  sympathies  and  his  exertions  with  his  fellows, 
whose  ascensive  power?  were  yet  unimproved. 

There  was  nothing,  indeed,  in  the  plan  of  organization  (hat  partook 
of  the  character  of  their  existing  societies,  or  that  seemed  to  promise 
pecuniary  aid  in  case  of  misfortune.  But  it  was  easy  to  perceive  that 
the  attempt  to  apply  the  principles  of  science  to  the  e very-day  pur- 
suits of  life,  was  to  dignify  those  pursuits  by  investing  them  with 
something  of  the  importance  Which  had  been  attached  by  themselves 
to  the  science,  abstract  and  separate  from  its  connexion  with  their 
trade. 

But  who  were  to  bring  about  this  great  change?  Certainly  not 
they  whose  condition  was  to  be  improved  by  the  alteration. 

Men  of  science  were  to  unite  in  the  work;  men  whose  education 
had  given  them  the  theory  of  all  that  the  mechanic  was  exemplifying 
with  his  labor;  these  men  were  to  bring  their  attainments  to  a  com- 
mon treasury,  and  the  mechanic  was  to  be  invited  to  throir  in  his 
share  in  the  partnership,  and  thus  be  invested,  if  not  with  the  right  of 
drawing  pecuniary  aid,  still  with  the  greater  privilege  of  solacing  his 
spirits,  wounded  by  separate  pursuits,  and  elevating  his  condition  and 
his  hopes  by  the  use  of  the  new  ingredients  in  the  means  of  success. 

There  was  to  be  a  union j  notof  hands  employed  alike,  but  of  heads 
and  hands,  of  mental  and  physical  powers,  so  that  labor  should  be 
lightened  by  a  comprehension  of  the  design,  and  genius  made  useful 
by  the  chastenings  of  practical  knowledge. 

We  talk  of  the  theory  of  equality,  set  forth  in  the  great  paper  which 
declares  the  independence  of  this  country,  and  also  that  mighty  docu- 
ment which  ascertains  and  defines  the  rights  of  men  and  the  powers 
of  government.  But  what  a  beautiful  illustration  of  the  theory  of 
our  institutions  is  found  in  a  society  that  fuses  into  one  mass,  mate- 
rials that  had  been  deemed  antagonistic,  and  removes  from  the  most 
active  and  numerous  portions  of  the  people,  the  occasion  of  discon- 
tent! 

Abroad,  the  discontent  of  one  class  must  express  itself  quietly,  or 
the  established  order  of  society  will  drive  the  malcontents  back  to  their 
prescribed  condition.  Revolution  is  the  only  ahernative.  With  us, 
discontent  produces  irritation,  and  public  sentiment  may  be  too  weak 
for  the  ebullition  likely  to  follow.  The  institutions  of  the  country 
that  leave  open  every  avenue  to  distinction  and  wealth,  are  wholly 
unequal  to  the  emergencies  that  may  follow  a  sense  of  inequality  in 
a  particular  and  numerous  class,  unless  a  combination  of  circum- 
stances tend  to  facilitate  the  ingress  by  these  avenues.  The  right  to  rise, 
guaranteed  by  the  constitution,  may  be  productive  of  more  vexation 
to  those  unable  to  exercise  that  right,  than  would  be  the  canon  of  an 
arbitrary  government,  that  shut  out  ambition  by  establishing  castes. 

The  true  policy  of  a  people  that  proclaims  equality  of  rights,  is  to 
labor  towards  an  equality  of  condition.  Of  all  the  forms  which  war 
has  assutned,  that  of  civil  contest  is  the  worst,  and  civil  war  comes 
more  frequently  from  the  evidence  of  some  legal  right  too  largely  en- 
joyed on  one  side,  than  from  the  sense  of  right  denied  to  the  other. 
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Servile  war  is  made  to  assert  and  secure  some  unadmitted  privilege. 
It  is  rare>  because  it  is  unsustained  by  any  legal  right;  civil  commo* 
tion  starts  upon  an  acknowledged  right;  but  it  is  suggested  by  the 
presence  of  some  inequality  of  enjoyment,  the  more  difficult  to  be 
comprehended,  from  the  established  equality  of  rights.  Whatever, 
therefore,  tends  to  diminish  the  distance  between  the  feelings,  the  pur* 
suits,  and  enjoyments  of  classes  of  citizens,  tends  to  promote  general 
happiness  of  a  positive  kind,  and  to  ensure  peace  and  order.  And 
the  association  of  the  limited  class  of  theorists,  with  the  extensive  class 
of  practical  men,  the  union  of  the  one  head  and  iuH)  hands  of  society 
must  diminish,  must  destroy  the  distance  that  has  existed,  and  thus 
secure  the  object  so  dear  to  a  republican  government 

To  this  great  end  the  Franklin  Institute  has  ministered,  and  herein 
it  has  proved  itself  an  immense  political  machine,  leveling  the  inequaU 
ities  of  society,  and  preparing  for  that  general  co-operation  of  citizens 
which  is  the  realization  of  all  the  practicable  theories  of  Republican- 
ism, the  true  development  of  the  idea  of  man's  being  <<bom  free  and 
equal." 

The  single  point  at  which  I  labor  as  a  part  of  the  theme  of  my  dia- 
course  is  so  pregnant  with  suggestions,  and  so  illustrative  of  the  effects 
of  republican  principles,  it  admits  of  so  many  modes  of  explanation, 
and  includes  so  much  that  relates  to  the  social  condition  of  our  citi« 
zens,  that  it  is  in  itself  a  proper  subject  for  a  volume,  rather  than  a 
division  of  a  short  address.  I  must  then  content  myself  by  merely 
presenting  the  subject,  and  leaving  it  for  the  future  consideration  of 
my  auditors,  all  of  whom  have  an  interest  either  personal  and  direct, 
or  by  political  and  philanthropic  sympathy  for  others,  in  the  preva- 
lence of  the  principles  upon  which  the  whole  movement  is  founded, 
and  the  results  of  the  operation  of  these  principles  as  manifested  in 
the  success  of  the  Franklin  Institute. 

Who  of  us  all  does  not  feel  a  pride  in  the  consideration  that  the  ma- 
jority of  those  who,  in  the  theory  of  this  government,  are  the  rulers, 
are  daily  exhibiting  evidences  of  improved  condition,  of  elevated  views, 
of  enlarged  ideas  of  usefulness,  and  of  extensive  permanent  happiness, 
founded  on  an  increased  rational  self-respect  ? 

The  charitable  institutions  which  characterize  our  city,  evince  the 
enlarged  philanthropy  of  those  among  Ivhom  we  live.  But  if  it  is 
good,  laudable,  meritorious,  to  help  the  miserable,  give  food  and  rai- 
ment to  the  suffering,  how  infinitely  superior  in  all  goodness  is  the 
scheme  which  prevents  the  necessity  for  eleemosynary  aid,  which 
keeps  the  foot  from  falling  and  strengthens  the  man  in  a  sort  of  self- 
possession  and  self-dependence — that,  while  it  connects  him  anew  and 
more  intimately  with  society  upon  which  he  may  lean,  prevents  any 
feeling  of  obligation,  by  enablhig  him  to  supply  his  full  share  to  the 
general  compact,  and  to  make  him  an  equal  partner  by  capital,  by  la- 
bor, and  by  profits  in  the  great  association  of  life 

Let  me  not  be  mistaken  in  the  hints  which  I  have  given.  I  do  not 
consider  that  the  condition  of  the  working  classes  is  improved  by  any 
diminution  of  ordinary  labor.  I  do  not  count  exemption  from  toil  as 
any  blessing. 
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forced  by  the  tyranny  of  man  or  the  tyranny  of  grinding  necessity, 
but  I  would  have  all  men  labor  in  their  vocation.  Labor  is  not  ou\j 
the  condition  of  health,  the  condition  of  life,  but  it  is,  in  this  country- 
nay,  I  may  say  in  this  age — the  condition  of  respectability.  I  think 
all  will  agree  with  me,  that  human  rights  were  never,  in  any  former 
period,  better  understood  or  more  respected  than  at  present — and 
never  since  the  existence  of  established  political  institutions  have  such 
a  proportion  of  the  human  family  been  called  to  willing  labor.  Never 
was  there  a  time  When  the  idle  man  was  so  utterly  insignificant  in 
the  eyes  of  others;  never  has  he  felt  so  intensely  his  own  use- 
Icssness.  Some,  indeed,  acknowledge  the  necessity  of  action;  they 
have  commenced  here  and  there  to  show  a  sympathy  with  the  growing 
spirit  of  movement  which  characterises  the'age;  it  is  true  that  no  gen- 
eral or  particular  benefit  has  resulted  from  their  activity ;  they  fa^ve 
rather  been  in  the  way  of  others;  like  Diogenes  rolling  his  tub  through 
the  streets  of  Athens,  they  have  rather  served  to  indicate  the  general 
tendency  of  tlie  public  mind,  than  to  promote  the  object  of  popular 
movement. 

I  have  referred  to  the  operations  of  the  Franklin  Institute,  and  the 
effect  of  its  labors,  as  promotive  of  republican  habits,  and  illustrative 
of  the  effect  of  republican  principles.  In  this  regard  the  Society  is 
entitled  to  the  gratitude  of  every  citizen  of  this  extended  nation.  I 
may,  however,  remark,  that  the  Institute,  in  this  respect,  is  proniotiDg 
a  family  good,  for  I  regard  the  Society  itself  as  a  child  of  our  repub- 
iican  institutions.  The  fair  legitimate  offspring  of  those  principles 
which  include  equality  of  rights  and  promote  equality  of  enjoyment. 
And  it  is  derogating  nothing  from  the  Society  to  give  it  this  paternity. 
To  deny  to  it  self  existence,  is  not  to  deny  it  the  merit  of  doing  good. 
No  man  is  less  entitled  to  our  admiration  for  evident  enlarged  philan- 
thropy «and  all  good  grace  to  grace  a  gentleman,"  because  deep 
down  in  his  heart  may  be  the  well  springs  of  religion  that  influence 
his  motion  and  sanctify  his  action. 

But  some  may  deny  to  Republicanism  the  paternity  of  such  institu- 
tions, and  appeal  to  the  existence  of  similar  societies  in  monarchial 
governments.     It  is  not  necessary,in  order  to  meet  that  objection,  that  I 
should  institute  an  inquiry  whether  the  associations  of  a  cognate  char- 
acter have  the  same  relation  with  the  working  classes  that  has  the 
Franklin  Institute.     I  doubt  whether  they  have  now,  though  they 
will  have  ere  long.     I  omit  such  an  inquiry  because  I  assert  that  these 
associations,  wherever  formed,  are  the  fruits  of  republican  principles 
working  in  and  purifying  the  whole  social  and  political  system — hav- 
ing utterance  in  various  ways,  but  always  of  the  same  sentiment: 
manifesting  itself  in  diverse  types,  but  always  from  the  same  motive. 
Here  where  there  are  found  no  hereditary  or  established  customs  in- 
consistent  with  general  equality,  the  movements  for  public  good  are 
plain  and  obvious,  and  soon  prodtictive.     Abroad,  they  are  not  less 
manifest,  but  less  distinct.    They  are  discernible  beneath  the  surface, 
but  the  form  of  the  object  partakes  more  or  less  of  the  incrustation 
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ment  of  the  plan.  The  revolution  is  going  on,  impatience  might  pro- 
duce convulsions.  Let  us,  while  we  give  them  the  benefit  of  our 
example,  hope  that  the  cause  will  not  be  injured  by  impolitic  haste, 

I  have  hastily  referred  to  the  origin,  motives,  principles,  and  effects 
of  the  Franklin  Institute,  with  no  view  of  instructing  my  hearers  on 
these  points,  but  rather  to  keep  alive  the  feelings  in  which  all  the 
good  has  been  done,  and  to  present  anew  the  connexion  of  this  insti- 
tution  with  the  principles  of  our  government,  the  comforts  of  ourpeo* 
pie,  and  the  requirements  of  our  religion. 

But  the  particular  occasion  on  which  we  have  assembled  amid  all 
the  affluence  of  the  production  of  art  and  science  that  are  around  us, 
the  great  holiday  of  the  Society,  and  of  those  who  are  interested  di- 
rectly in  this  display — the  occasion  is  one  which  suggests  a  reference 
to  the  means  by  which  the  Franklin  Institute  labors  to  promote  its 
ends.  How  she  awakens  the  pride  of  the  laborer  to  new  exertions 
without  complaint.  How  she  teaches  him  that  <Mhe  labor  we  delight 
in  physics  pain."  How  she  stimulates  the  liberality  of  the  capitalist 
without  diminishing  his  means. 

We  who  have  examined  the  various  ingredients  of  this  marvellous 
exhibition,  now  near  its  close,  have  been  struck  not  only  with  the  ex- 
cellence of  the  productions  displayed,  but  especially  with  tlie  evi- 
dences of  improvement  in  the  various  fabrics  and  productions  of  the 
loom,  the  crucible,  the  mill,  or  the  implements  of  art. 

Every  article  seems  to  approach  perfection — every  object  seems  as 
if  it  took  all  credit  from  the  past,  and  ordinarily  the  feeling  has  been 
that  we  have  outstripped  all  of  other  times  in  the  texture,  quality,  and 
beauty  of  our  productions.  I  doubt  whether  the  claim  to  excellence 
will  be  generally  allowed.  It  is  a  common  error  of  the  people  of  this 
country  to  judge  of  the  state  of  arts  generally  by  what  they  see  around 
them,  and  to  imagine  that  the  improvement  made  in  the  fabrics  in 
this  country,  within  the  present  century,  is  the  exact  measure  by 
which  to  judge  of  the  progress  of  other  nations.  This  is  a  great  error. 
Many  of  the  manufactures  of  the  ancients  exceeded  in  beauty  those 
around  us.  In  the  product  of  the  loom,  not  much  has  been  gained  in 
delicacy  of  texture,  nor  has  the  needle  augmented  the  elegance  of 
embroidery.  The  luxurious  tastes  of  the  ancients,  and  their  command 
of  men  and  means,  seemed  to  ensure  for  their  use  a  high  degree  of 
perfection  in  the  manufacture  of  whatever  was  known  to  them.  Silk, 
for  example,  though  rare,  was  yet  produced  in  astonishing  delicacy  of 
texture. 

Holy  scripture  abounds  in  statements  of  the  rich  productions  of  the 
loom,  chiefly,  indeed,  of  fine  linen,  which,  among  the  Hebrews,  as 
among  the  Egyptians,  was  probably  for  a  long  time  used  only  for  the 
sacred  garments  of  the  priesthood.  Very  early  we  find  that  bonnets 
were  made  of  fine  tioined  linen,  and  even  (to  use  the  language  of 
Scripture)  the  breeches  of  the  priests  were,  by  special  authority  made 
of  linen;  and  as  this  material  did  not,  at  that  time,  enter  into  the  manu* 
facture  of  articles  for  ladies'  dresses,  we  may  fairly  infer  that,  at  that 
time,also,the  particular  garment  fabricated  therefrom  was  not  allowed 
to  the  women,  even  to  the  wife  of  a  priest. 
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of  articles  of  fine  linen— really  the  manufacture,  for  "she  seeketh  w(x. 
and  flax,  and  worketh  willingly  with  her  handsJ*  Nay,  not  only  did 
she  make  all  these  articles,  but  she  sold  them  to  the  merchants.  In  iht 
present  day,  the  opulent  manufacturer  contents  himself  with  allowing 
females  to  work  with  their  hands  in  the  factory,  but  he  does  not  make 
his  wife  the  factor — why,  I  do  not  know,  unless  he  should  fear  that 
her  superior  tact  in  business  should  deprive  him  of  titular  supenority. 
The  Scriptures  are  full  of  references  to  the  fine  fabrics  of  linen  aiii 
wool ;  how  fine,  we  do  not  exactly  know  ;  but  from  the  frequent  a^d 
emphatic  reference  to  that  quality,  we  may  suppose  that  a  very  deli- 
cate texture  was  produced  for  the  service  of  the  temple,  and  subse- 
quently for  the  rich  and  luxurious  laity. 

Forster,  a  writer  of  great  research,  asserts  that  silk  was  in  good  use 
in  Arabia  within  five  hundred  years  of  the  flood.  I  should  suppose, 
however,  that  its  use  became  less  general  in  later  times,  as  Mahomet 
takes  particular  pains  to  dress  up  his  luxurious  female  saiuts,  the  Hon- 
ris  of  paradise,  entirely  in  silk — a  kind  of  wardrobe  which  would  not 
have  been  selected,  had  garments  of  that  article  been  common  to  the 
faithful.  These,  however,  denote  only  the  material — the  character 
and  positive  delicacy  are  not  mentioned.  But  the  Roman  poets  are 
more  particular.  They  speak  of  the  wonderful  tenuity  of  the  web 
and  woof,  and  mention  the  silken  dress  as  so  exceedingly  fine  as  to 
give  coarseness  to  the  wearer,  so  delicate  as  to  create  a  sense  of  in- 
delicacy. Horace,  who  is  not  very  particular  in  his  language  when 
he  means  to  satirize  the  vicious,  speaks  of  a  silken  vest  that  reveals 
rather  than  conceals  the  person. 

Caligula  fringed  his  throne  with  silk,  and  wore  a  silken  robe ;  or, 
perhaps,  rather  a  robe  made  in  part  of  that  material.  Lucan,  in  de- 
scribing the  dress  of  Cleopatra,  says : 

Her  snowy  breast  shines  through  Sii'onian  threads 
First  by  the  comb  of  distant  Seres  struck^ 
Divided  then  by  Egypt's  skilful  toil. 
And  with  embroidery  transparent  made. 

My  female  auditors  will  readily  perceive,  notwithstanding  the  use 
of  the  word  embroidery,  that  the  Queen  of  Egypt  wore  a  silk  lace 
kerchief, 

Thin  gauzy  cloud  before  a  blazing  sun. 

Almost  all  the  writers  in  the  Greek  and  Latin  language,  of  the  Au- 
gustan age,  enrich  their  descriptions  of  dresses,  with  accounts  of  silk 
vestments,  so  that  we  may  fairly  infer  that  at  that  period  the  orna- 
mental portions  of  dresses  were  as  rich  and  gorgeous  as  any  that  are 
now  made. 

Cotton  fabrics  were  manufactured  by  the  ancients,  of  exceedingly 
delicate  texture,  and  indeed  of  all  textures,  from  the  coarse  canvass 
used  to  form  the  sails  of  ships,  to  the  most  delicate  portions  of  a  lady's 
dress. 

The  very  name  of  the  sails  of  a  ship  cabasty  was  that  of  Cotton,  as 
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we  now  poetically  speak  of  the  canvass,  instead  of  the  sails,  of  a  ves- 
sel.     A  poet  of  the  earliest  Christian  time,  says  : 

A  maslin  'kerchief  bv  a  knot  compressed, 
Passed  o'er  her  sho  alders  and  adorned  her  breast." 

And  we  know,  from  good  authorities,  that  our  neighbors  the  Mexi- 
cans (who,  by  the  way,  stand  not  in  a  very  neighborly  relation  with 
us  at  present)  were  wont  to  make  dresses  of  the  most  delicate  texture 
of  cotton,  intcfrwoven  with  the  finest  rabbit's  hair,  and  present  them, 
or  sell  them  to  the  nobility  for  waistcoats.  And  if  there  is  a  lady  pre- 
sent who  will,  with  me,  venture  to  confess  a  recollection  of  affairs 
nearly  half  a  century  back,  I  might  recall  to  her  mind  the  delicate 
mull  mulls  which  seemed  to  have  been  woven  in  rivalry  of  the  gos- 
samer web,  that  then  was  and  is  now,  for  there  is  no  improvement 
in  that  branch  of  manufactures,  floating  in  an  October  atmosphere. 

The  disclosures  in  Pompeii  make  manifest,  also,  that  the  cabinet- 
maker and  the  smith  of  various  kinds  were  very  expert  in  periods  an- 
terior to  the  Christian  era,  and  that  pride  and  opulence  might  command 
whatever  taste  and  ingenuity  could  devise.  There  was  no  deficiency 
in  mechanical  skill,  where  there  was  taste  to  require  and  means  to 
compensate.  Arts,  indeed,  have  been  lost  in  the  sand-drifts  of  time, 
and  the  researches  of  the  wise  and  the  learned  have  been  enabled  to 
find  only  the  vestiges  that  denote  the  flight  of  the  pursued. 

Much  of  all  that  you  see  around  you  in  these  halls  denoting  the 
wonderful  progressof  the  manufacturing  and  mechanic  arts  in  this 
country,  are  little  else  than  imitations  of  the  products  of  the  ancients; 
with  occasional  improvements  in  the  quality  and  form,  though  the  lat- 
ter is  often  a  professed,  or  rather  boasted  imitation  of  the  shape  that 
distinguished  particular  periods  and  geographical  divisions  in  elder 
times.  Whatever  was  majestic  in  size  or  delicate  in  form  and  texture, 
seemed  to  have  been  of  other  times,  as  well  as  of  the  present ;  and  we 
occasionally  bring  to  light  some  wonderfulproductof  industry  and  art, 
unearth  a  pyramid,  or  unroll  a  parchment,  which  tells  of  greatness  of 
efforts  and  successful  exertions  standing  in  gigantic  conception  as  much 
before  those  of  the  present  times,  as  do  the  remains  of  the  Megalosaurus, 
of  the  second  or  middle  period,  before  the  Alligators  of  the  mountain 
streams  of  Pennsylvania. 

Nor  in  other  matters  did  the  past  lack  the  means  to  invite  us  to  imi-' 
tation.  Homer  describes  carpets  of  exceeding  beauty,  and  every  poet 
seems  to  have  before  him  some  pattern  of  extraordinary  workmanship 
by  which  he  enriched  his  verse,  and  added  to  the  charms  of  his  mistress. 
The  ingenuity  of  the  Egyptians  early  wove  the  delicate  fibre  of  the 
flax  into  winding  clothes  for  their  dead ;  and  when  these  had  lost  their 
sanctity  by  the  death  of  their  embalmers,  further  ingenuity  was  mani<» 
fested  in  working  the  preserved  mummy  cloths  into  paper  for  the  con- 
venience of  the  poet  and  the  conveyancer. 

To  what  end,  then,  has  the  Franklin  Institute  labored  ?  Only  to 
restore  lost  arts  ?  Only  to  force  back,  by  slow  degrees,  this  boasted 
and  boasting  age,  to  approximate  the  level  of  the  past?  Only  to  orna- 
ment the  neck  or  arm  of  beauty  with  the  delicate  kerchief  which  Cos 
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purchased  up,  and  the  dyeing  woods  and  insects  of  the  southern  region 
been  employed  onJy  to  manufacture  and  color  fabrics  that  might  vie 
with  the  vestments  of  the  priests  of  Isis,  or  the  garments  of  the  worship- 
persof  Cyprus  ?  Are  the  vellum  manufacturers  of  Pergamus  to  be  the 
inimitable  pattern-makers  for  the  Ameses,  the  Wilcoxes,  of  our  days  ? 
And  the  exhibition  here  before  us,  because  it  presents  little  that  is  more 
elegant  than  Persia,  India,  China,  Egypt,  and  Rome  produced,  is  it 
only  the  humble  imitation  of  some  ancient  Bazaar,  or  of  the  store 
house  of  the  manufacturers  of  antiquity  ? 

To  this  point  should  public  attention  be  directed.  The  Franklin  In- 
stitute is  a  creation  of  the  times,  and  while  it  regards  itself  as  a  great 
moving  power,  self-sustaining,  self-moving,  and  of  substantive  exis- 
tence, it  is  in  fact  only  an  instrument,  a  tool,  adapted  to  the  workman- 
ship of  the  present  age,  and  used  by  the  great  genius  of  the  times  to 
work  out  the  object  it  has  conceived. 

I  learn  that  politics  are  considered  as  among  the  prohibited  subjects 
in  your  annual  addresses,  but  I  must  depart  from  the  rule,  if  any  such 
is  imposed.     The  prohibition,  if  it  exists,  is  unnatural  and  unjusL — 
Your  institution  is  in  part  political,  all  our  relations  are  more  or  less 
of  that  character.     I  see  nothing  in  our  society  anywhere  that  is  not 
stamped  with  the  initial  or  ear  marks  of  enlarged  politics ;  and  that  is 
as  it  should  be.    In  vain  do  you  establish  a  republican  form  of  govern- 
ment, unless  you  create  and  keep  alive  social  republican  institutions ; 
whatever  may  be  the  social  relations  of  man,  they  soon  mount  up  and 
influence  his  political  condition.    The  government  of  a  country  can 
have  very  little  efiect  upon  the  character  and  relation  of  the  people, 
while  all  the  minor  institutions  are  constantly  contributing  to  influence 
the  government,  and  this  is  the  more  so  in  proportion  to  the  republican 
character  of  the  government.    Those,  then,  who  in  this  country  are 
difiusing  education,  multiplying  the  means  of  ameliorating  the  condi- 
tion of  the  many,  transfusing  into  the  lower  classes,  (while  they  are 
the  lower  classes,)  the  feelings,  perception,  and  wants  of  refinement, 
are  ministering  to  the  diffusion  and  maintenance  of  true  republicanism 
— not  only  in  the  perceptions,  judgment,  and  wishes  of  the  people,  but 
in  the  character  and  influences  of  the  government;  because  in  a  truly 
republican  government,  the  ruling  power  must  be  constantly  renewed 
by  an  unimpeded  circulation,  from  all  the  extremities.    That  power 
must  be  central,  undoubtedly,  and  efficient^  but  its  centralization  is 
only  for  the  convenience  of  the  constantly  changing  ingredients — and 
its  efliciency  is  nothing  but  the  general  consent  and  co-operation  of  all 
the  parts  of  the  radii  and  circumference. 

I  stop  not  here  to  show  how  all  our  colleges,  academies,  and  public 
schools — how  all  the  philanthropic  moral  and  religious  associations  of 
our  country,  tend  towards  the  perfection  of  republican  institutions,  and 
the  strength  and  permanency  of  republican  government.  Such  a 
theme,  however,  is  worthy  the  thoughts  and  consideration  of  all.  But 
I  refer  directly  to  the  exhibition  of  American  manufactures  that  are 


Digitized  by  LjOOQ IC 


Address  of  Joseph  R.  ChandUr^  Esq  337 

around  us,  that  rich  display  of  articles  that  owe  much  of  their  exceU 
lence  to  the  encouragement  of  this  institution,  which  has,  by  creating 
emulation,  established  a  high  standard  of  work.  This  exhibition  is  one 
of  the  signs  of  the  times;  one  of  the  tokens  of  the  advancement  of  the 
great  political  revolution  of  the  age ;  one  of  the  means  too  by  which 
that  revolution  is  to  be  completed. 

All  the  magnificence  of  the  elder  ages  to  which  we  have  referred — 
all  the  rich  and  almost  inimitable  products  of  antiquity  of  which  these 
are  but  the  distant  semblance,  for  whom  and  for  what  were  they  ? 
The  silk,  that  their  religion  consecrated,  and  their  poets  celebrated,  was 
set  apart  for  the  gaudy  trappings  of  political  tyranny  or  religious  de- 
ception, or  it  was  the  meretricious  ornament  of  vice;  nay,  the  medium 
for  the  display  of  indecency.  The  ornaments  of  gold  and  silver,  the 
array  of  purple  and  fine  linen — what  were  these  but  the  exclusive  en- 
joyments and  properties  of  the  favored  few — consistent  with  the  cha- 
racter of  a  government  that  considered  the  people  slaves — slaves  to 
labor  for  the  wearer  of  purple,  or  at  best  slaves  to  vote  for  those  who 
condescended  to  put  on  the  deceptive  Candida? 

Our  national  institutions  have  suggested  and  the  Franklin  Institute 
has  carried  out  the  idea,  that  whatever  is  good,  is  the  more  so  in  pro- 
portion to  its  extent ;  and  while  it  has  suggested  beauty,  taste,  and 
delicacy  in  the  formation  and  texture  of  the  multiplied  products  of 
American  ingenuity,  its  great  boast  has  been  that  it  has  made  all  these 
the  common  property  of  the  people,  accessible  to  all  of  industrious 
habits;  thus,  by  delicacy  and  appropriate  beauty,  refining  the  taste  and 
polishing  the  manners  of  their  humble  possessors. 

Why,  the  female  domestic  who  assists  in  the  cuhnary  affairs  of  your 
household,  shares  as  directly  in  all  these  blessings  as  does  she  who  di- 
rects and  compensates  her  labors.  The  household  servant  of  our  times 
— she  who  would  have  been  the  common  property,  the  chattel  for  use 
and  abuse,  among  the  ancients — she  wears  dresses  for  show  and  for 
comfort  that  the  nobility  of  Greece  and  Rome  might  have  envied.  The 
silk  has  descended  from  the  altar  and  the  throne  of  antiquity,  to  the 
kitchen  of  modern  days,  and  the  holiday  dress  of  your  chamber  maid, 
for  show  and  comfort,  would  excite  the  envy  of  the  mistress  of  Pericles 
and  of  Athens.  It  is  true— -for  though  Aspasia  had  her  purple  to  set 
off  the  lustrous  white  of  her  exposed  bust,  and  delicate  linen  to  relieve 
the  brilliancy  of  her  carmined  cheek,  and  Lydia  sent  her  costly  stuffs, 
and  Tyre  ministered  of  her  gorgeous  dyes,  and  Egypt  supplied  her 
linen,  and  Syria  her  silks — ^yet  neither  Aspasia  with  all  her  power,  nor 
the  better  but  less  distingnished  matrons  of  Athens,  enjoyed  the  unre- 
vealed  luxury  of  Lowell  muslins. 

I  need  not  press  the  point  nor  multiply  illustrations.  It  is  obvious 
that  any  movement  which  tends  to  augment  comforts  and  make  them 
accessible  to  all,  is  a  public  benefit,  and  whatever  tends  to  elevate  the 
taste,  refine  the  manners,  and  enlarge  the  social  enjoyment  of  the  mul- 
titude, is  eminently  favorable  to  republicanism. 

Let  me  not  be  told  of  Spartan  simplicity  in  food  and  raiment  and 
habits.     Starving  and  freezing  may  make  courageous  soldiers,  and 
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boy  who  is  half  starved  upon  black  broth,  will  not  think  it  a  crime  to 
steal  his  neighbor's  property,  provided  he  cam  do  it  without  detec- 
tion. 

The  simplicity  of  republicanism  has  nothing  to  do  with  the  vul- 
garity of  ignorance  and  poverty — it  refers  to,  and  consists  in,  the  absence 
of  all  complication  of  social  distinctions  and  political  rights;  the  estab- 
lishment of  that  beautiful  platform  upon  which  the  poor  and  the  rich 
may  meet  together  in  the  common  enjoyment  of  sill  the  benefits  of 
government;  that  kind  of  equality  which  soon  removes  other  distinc- 
tions, and  without  convulsions  works  out  a  general  level  for  all  desira- 
ble ends. 

Some,  I  know,  assert  that  multiplying  the  means  of  dress  and  cheap- 
ening the  materials  to  the  property  of  all  classes,  are  productive  of 
vanity  that  leads  to  vexation  of  spirit.  I  thiuk  not.  On  the  contrary 
the  only  mode  that  I  can  see,  of  destroying  the  occasional  vanity  re- 
sulting from  superiority  of  dress,  is  to  make  all  kinds  of  dresses  so 
cheap  that  the  desirable  distinction  shall  be  in  the  simplicity  of  form. 
Depend  upon  it,  infinitely  more  good  is  wrought  by  the  elevating  in- 
fluences of  good  clothing,  handsome,  ornamental,  than  there  is  evil  by 
a  little  excess.  The  cheering  sun  which  warms  the  suddenly  sprung 
weed  into  a  gaudy  flower,  is  necessary  to  the  perfection  of  your  life-sus- 
taining corn ; — so  the  influence  of  dress  that  makes  the  fool  a  fop, 
softens  the  character,  modifies  the  manners,  and  elevates  the  feelings 
of  one  capable  of  improvement. 

The  benefits  of  the  Franklin  Institute  are  evident  this  evening,  not 
more  in  the  political  influences,  to  which  I  have  referred,  and  the  niulti- 
plication^nd  difi'usion  of  the  products  of  ingenious  industry,  for  the 
melioration  of  all  conditions,  than  in  the  appearances  and  character  of 
the  assembly  attracted  by  the  beauty  and  the  usefulness  of  the  con- 
gregated wonders  of  these  halls. 

No  plan  or  principle  that  tends  to  the  general  improvement  of  man's 
condition  is  unworthy  of  woman's  special  attention ;  her  own  particu- 
lar condition  is  identified  with  every  meliorating  effort.  No  new 
powersof  good  are  to  be  conferred,  but  every  successful  attempt  to 
improve  society,  confers  on  her  new  means  of  doing  good ;  though 
there  should  be  no  enlargement  in  the  sphere  of  her  duty — yet  there  is 
a  double  efficacy  in  the  efibrts  which  she  makes  in  her  appropriate 
sphere.  The  work  which  she  now  does,  the  maternal  instruction  she 
imparts,  the  lessons  of  wisdom  she  gives  to  her  children,  are  perma- 
nently and  widely  useful :  they  result  from  fixed  principles  and  are  in 
accordance  with  prevailing  ideas  of  public  good;  to-morrow,  with  her 
and  her  lessons,  shall  be  as  this  day,  and  much  more  abundant ;  while 
in  other  times  her  home-lessons,  founded  on  no  established  code,  were 
changeable,  exposed  to  constant  variation — ^like  the  web  of  Penelope, 
the  morning  saw  unravelled  what  the  evening  had  supposed  complete. 

Undoubtedly  the  circumstances  of  woman  are  greatly  improved  by 
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advancements  in  the  arts  of  life,  and  in  proportion  to  the  prevalence 
of  these  improvements  will  be  the  advantage  which  woman  will  derive 
therefrom.  I  do  not  know  that  she  is  to  be  freed  entirely  from  many  of 
the  evils  to  which  her  sex  has  always  been  exposed  in  its  relations  with 
man.  In  the  time  of  Solomon,  the  best  of  women,  (because  the  best 
of  wives,)  was  represented  as  toiling  with  her  household  while  her 
husband  was  sitting  in  the  gaies.  And  in  the  present  times  it  is  to  be 
feared  that  too  many  wives  are  bound  down  to  drudgery,  inconsistent 
with  the  delicacy  of  their  frames,  while  their  husbands  are  sitting,  if 
not  in  the  gates  of  the  city,  at  least  within  the  doors  of  the  tavern, 
seeking  praise  and  pleasure  from  services  wholly  incompatible  with 
their  social  and  domestic  duties. 

But  improvement  in  the  condition  of  woman  certainly  follows  the 
prevalence  of  the  means  of  desirable  comforts.  The  mind  acquires  a 
delicacy  from  the  multiplication  and  general  use  of  articles  that  at  one 
time  were  deemed  the  special  property  of  the  wealthy.  And  the  taste 
and  judgment  manifested  in  the  manufacture  of  certain  articles  be- 
come extended  by  the  use  of  the  articles  manufactured.  The  first  cf- 
feet  of  these  delicacies  upon  the  unameliorated  mind,  is  pride  of  dis- 
play ;  the  ultimate  result  is  a  chastened  sentiment  of  delicate  propriety 
— in  woman  first — and  most  extensively  operative  through  her — in  man 
later,  but  effective  and  permanent 

Most  appropriate  then  is  the  presence  of  Woman  at  this  exhibition; 
she  comes  to  encourage,  by  her  appearance,  efibrts  for  domestic,  social, 
and  political  advantage.  She  comes  to  show  for  whom  the  delicate 
and  the  beautiful  of  the  products  of  the  loom  have  been  prepared : 
the  delicate  for  the  delicate — for  whom  the  odors  of  Araby  have  been 
distilled  and  diffused  :  <<  sweets  to  the  sweef 

Her  presence,  while  it  encourages  and  rewards  the  services  which 
bless  society,  is  an  acknowledgment  of  her  sense  of  the  new  impor- 
tance with  which  all  these  advancements  in  the  arts  have  endowed  her 
sex. 

The  home  that  is  made  more  delightful  by  the  muhiplication  of  do- 
mestic comforts,  is  more  attractive  to  him  in  whose  presence  woman 
should  delight.  The  freedom  which  a  refined  mind  enjoys  from  for- 
mer prescribed  toil,  may  be  beautifully  employed  in  augmenting  and 
strengthening  domestic  and  social  affections;  and  meet  it  is,  that  those 
who  are  to  profit  by  these  changes  should  smile  upon  the  means  by 
which  these  changes  are  produced.  Most  meet  it  is  that  woman  should 
come  hither  to  cheer  the  efforts  by  which  her  domestic,  her  social,  and 
her  religious  condition  is  improved ;  that  she  should  bless  the  improve* 
ment  that  enables  every  Martha  to  sit,  like  Mary,  without  household 
cares  in  the  hour  of  instruction  ;  that  gives  to  every  Cornelia  the  lei- 
sure to  educate  and  train  her  Gracchi ;  that  supplies  to  all  her  sex  the 
box  of  precious  ointment  with  which  religious  devotion  is  to  be  mani- 
fested and  the  heart's  deep  piety  expressed. 

I  confess  to  you,  Mr.  President,  and  ladies  and  gentlemen,  that  in  the 
plan  of  this  discourse,  the  stage  at  which  I  have  now  arrived,  was  but 
the  entrance  to  the  subject.    I  am  admonished,  however,  by  the  time 
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public  good  with  republican  principles :  nor  will  the  Franklin  Insti- 
tute ever  fail  to  supply  proofs,  that  by  ministering  to  the  former  she  is 
sustaining  the  latter. 

I  have  hinted  only  at  one  means  by  which  the  Institute  is  doing  good* 
she  works  by  numerous  modes,  but  all  to  the  same  end  ;  extending 
her  powers  of  usefulness  by  lectures,  and  her  fame,  and  our  city's 
honor,  by  her  correspondence.  But  it  is  chiefly  in  the  direct  bearing 
of  her  existence  and  labors  upon  our  republican  institutions  that  I  have 
sought  to  have  her  distinguished  at  the  present  time.  On  this  subject 
we  can  all  agree.  On  measures  of  government,  there  must  always  be 
such  a  difference,  as  to  separate  classes  of  citizens  into  distinct  parties. 
But  I  love  to  think  that  the  ends  of  all  are  the  same,  and  to  find,  as  I 
do  here,  that  there  are  measures  of  general  bearing  on  which  the  good 
and  the  great  of  every  party  may  unite ;  that  there  is  an  institution  in 
the  country  which,  while  it  ensures  the  hearty  and  direct  co-operation 
of  all  classes  within  its  immediate  influences,  brings  to  its  labors  and 
its  enjoyments  the  full  consent  and  free-will  offerings  of  people  from 
every  section  of  the  vast  Union,  thus  affording  another  link  indissolu- 
ble and  infrangible,  to  that  chain  of  accidents,  qualities,  and  institutions 
which, 

**  Like  a  ffarland  of  flowers. 

Entwines  all  our  States  in  a  band. 
Confirms  and  confederates  our  wide  spreading  powers. 

Our  wealth  and  our  wisdom  expands." 


MECHANICS,  PHYSICS,  AND  CHEMISTRY. 


On  the  Cause  qf  Evaporation,  Hain,  Haihlorms,  and  the  PFznds  of 
Temperate  Regions.     By  G.  A.  Rowell. 

Mr.  Rowell  stated  his  opinion  that  amongst  the  variety  of  theories 
given  in  our  Encyclopedias  and  scientific  works  there  is  not  one  that 
\f'\\\  fairly  explain  all  the  phenomena  of  evaporation ;  or  if  these  phe- 
nomena are  considered  as  fairly  explained,  the  explanation  of  che  cause 
of  the  suspension  of  clouds,  rain,  and  every  other  phenomenon  connect- 
ed therewith  requires  the  aid  of  some  further  hypothesis.  The  theory 
of  Dr.  Hutton  on  rain  may  be  thought  sufficient  to  account  for  mode- 
rate rains,  but  totally  fails  when  applied  to  such  heavy  rain  as  that 
which  fell  in  London,  August  1st,  last  year,  and  therefore  cannot  with 
propriety  be  adopted  in  any  case.  Mr.  Rowell  endeavored  to  show 
that  the  phenomena  of  evaporation,  clouds,  rain,  lightning,  hail,  the 
winds  of  temperate  regions,  and  storms  of  lower  latitudes,  may  be 
fairly  explained  by  the  hypothesis  he  submitted :  t.  e.  electricity  having 
no  weight  and  diffusing  itself  equally  over  the  surface  of  bodies,  the 
minute  particles  of  water,  even  in  their  most  condensed  state  being 
completely  enveloped  in  their  natural  coating  of  electricity,  occupy, 
together  with  their  electricity,  nearly  the  space  of  an  equal  weight  of 
air,  and  are  thus  rendered  sufficiently  buoyant  to  be  carried  away  by 
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then  reduced,  and  their  capacity  for  electricity  being  increased  by  the 
increase  o{  surface,  they  are  then  buoyed  up  into  the  air  by  their  elec- 
trical coatings ;  that  when  the  rising  particle  is  condensed  it  becomes 
surcharged  by  the  contraction  of  its  surface :  if  this  takes  place  near 
the  surface  of  the  earth,  the  surcharge  escapes  and  the  particle  falls  as 
dew;  but  if  it  is  condensed  when  above  the  electrical  attraction  of  the 
earth,  it  is  still  buoyed  up  by  the  electricity,  and  on  the  escape  of  the 
surcharge,  the  particles  attract  each  other  and  form  clouds  and  rain. — 
Hills  and  mountains  cause  clouds  and  rain  by  conducting  the  electri* 
city  from  the  vapor,  and  not  by  condensing  it ;  and  on  these  grounds 
he  again  suggests,  as  a  test  of  the  theory,  the  experiment  he  proposed 
to  the  British  Association  in  1840:  i.  e.  «  To  cause  rain  by  raising  elec- 
trical conductors  to  the  clouds  by  the  aid  of  balloons.*'  In  support  of 
the  proposition  he  read  an  extract  from  a  letter  he  received  from  Mr. 
W.  H.  Weeks,  of  Sandwich,  dated  December,  27th,  1842,  in  which 
that  gentleman  assures  him  that  ^  It  has  several  times  happened  that 
when  his  electrical  kite  has  been  raised  immediately  under  a  distended, 
light,  fleecy  cloud  at  a  moderate  elevation,  and  difree  current  of  sparks 
has  passed  from  the  apparatus  for  some  ten  or  twelve  minutes,  he  has 
suddenly  found  himself  bedewed  with  a  descent  of  fine  misty  rain, 
and  on  looking  up  has  seen  the  cloud  upon  which  he  was  operating 
surprisingly  reduced  in  magnitude.''  Electrical  kites  cannot  reach  the 
clouds,  and  can  only  be  raised  in  windy  weather,  when  the  clouds 
must  be  every  instant  passing  away  from  the  influence  of  such  appa- 
ratus ;  and  if  they  have  such  effects,  what  may  we  not  anticipate  from 
the  use  of  conductors  which  would  reach  the  clouds,  and  could  be 
raised  in  calm  weather  ?  Mr.  Rowell  considered  that  from  the  reduc- 
tion of  temperature  at  the  height  of  the  clouds,  the  vapor  in  those  re- 
gions must  be  always  condensed,  but  invisible  from  being  so  diffused; 
and  that  the  formation  of  clouds  is  not  owing  to  condensation,  but  to 
the  escape  of  electricity  allowing  the  particles  of  vapor  to  attract  each 
other.  In  support  of  these  views,  and  also  to  show  that  the  ascent 
and  support  of  vapor  at  great  heights  must  depend  on  some  agent 
which  is  independent  of  heat  or  cold,  he  exhibited  the  table  follow- 
ing:— 


Heights. 

Temperature  ol 
Air. 

Water  heavier 
than  Air. 

Level  of  the  Sea    . 

1  mile 

2  miles 

3  miles 

4  miles 

5  miles 

+  60^ 
+  43 
-1-26 

+    9 

—  S 

—  25 

860  times. 
1,083       « 
1,363       " 
1,716       •* 
2,160       « 
2,719       « 

Another  cause  of  rain  is  the  pressure  of  particles  of  the  vapor  upon 
each  other ;  for  if  a  cloud  be  of  great  depth,  say  the  lower  part  one 
mile  high  and  the  upper  part  two  miles,  as  the  electricity  of  the  parti- 
cles would  be  equal,  those  in  the  upper  part  would  not  have  sufficient 
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height,  and  would  therefore  press  upwards,  and  thus  press  the  parti- 
cles in  the  middle  of  such  cloud  into  contact  and  form  rain,  while  the 
electricity  being  pressed  out  of  the  cloud,  would  accumulate  on  the 
surface  till  it  could  force  its  way  to  the  earth  or  other  clouds,  and  thus 
cause  lightning.  Violent  hailstorms  he  attributed  to  the  sudden  equali- 
zation of  the  electricity  of  large  masses  of  vapor  floating  at  different 
heights  in  the  air,  and  brought  by  currents  and  various  circumstaDcei 
the  one  over  the  other.    The  difference  between  the  lowest  mass  and 
the  top  of  the  upper  mass  of  clouds  may  amount  to  two  or  three 
miles.    The  violence  of  storms  in  such  cases  depends  upon  the  den- 
sity of  the  clouds  and  the  height  of  their  upper  strata :  as,  the  greater 
the  height  at  which  the  hailstones  begin  to  form,  the  greater  will  be 
the  degree  of  cold  they  will  acquire,  and  consequently  the  more  pow- 
erfully they  will  act  in  freezing  the  vapor  with  which  they  come  in 
contact  during  their  fall ;  the  greater  also  they  will  become  by  tlie  ac- 
cumulation of  vapor  in  falling;  and  the  greater  will  be  the  velocity 
with  which  they  will  arrive  at  the  earth.    The  lightning  accompany- 
ing such  storms  may  be  caused  by  the  lower  clouds  forming  conduc- 
tors for  the  electricity  from  the  highly-charged  upper  clouds  to  the 
earth.    The  diminution  of  the  pressure  of  the  atmosphere  previous  to 
and  during  rain,  he  ascribed  to  the  escape  of  electricity  from  the  in- 
visible vapor  or  clouds  ;  thus  causing  a  vacuum  or  rarefaction  in  the 
regions  of  the  clouds :  and  the  air  from  its  elasticity  rising  to  fill  the 
space,  decreases  the  pressure  on  the  mercury.  Allowing  that  the  trade 
winds,  land  and  sea  breezes,  &c.,  are  -caused  by  changes  of  tempera- 
ture, yet  he  contended  that  the  more  irregular  winds  are  owing  in  a 
much  greater  degree  to  the  fall  of  rain  and  the  escape  of  electricity 
from  the  cloud,  than  to  any  change  of  temperature  ;  for  as  each  parti- 
cle of  water  to  be  buoyant  must,  together  with  its  electrical  coating, 
occupy  the  space  of  an  equal  weight  of  air,  as  water  is  860  times 
heavier  than  air  at  the  level  of  the  sea,  every  particle  of  water  that 
falls  to  the  earth  must  have  occupied  860  times  more  space  when  sus- 
pended in  the  air ;  therefore,  if  in  a  given  time  one  inch  of  rain  falls  to 
the  earth,  it  must,  during  that  time,  have  caused  a  vacuum  or  rarefac- 
tion in  the  space  above  to  the  extent  of  860  inches:  the  vacuum  would 
in  fact  be  greater  than  this,  for  vapor  to  be  buoyant  must  occupy  a 
greater  space  according  to  its  elevation;  but  as  the  density  of  the  air 
decreases  according  to  the  elevation,  the  effect  must  be  the  same:  t.  0., 
for  every  inch  of  rain  that  falls  the  vacuum  would  be  equal  to  the  gradual 
abstraction  of  the  whole  of  the  air  to  upwards  of  70  feet  in  height  over 
the  whole  district  where  the  rain  falls ;  which  rarefaction  must  be  fill- 
ed up  during  the  time  the  rain  is  falling  by  a  rush  of  air  from  the  sur- 
rounding districts,  although  such  wind  may  not  always  be  felt  in  the 
same  locality  in  which  the  rain  falls.     He  supports  his  views  by  refer- 
ring to  the  storms  of  wind  which  swept  over  England  from  the  north- 
west and  west  last  autumn,  at  which  time  France  and  other  parts  of 
the  continent  were  deluged  with  rain.     He  exhibited  the  following 
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table  of  heavy  rains  (mentioned  by  Profl  Forbes  in  his  Report  on 
Meteorology  in  1840)  to  show  that  they  are  sufficient  to  account  for 
violent  storms ;  and  had  no  doubt  that  if  we  had  accurate  accounts  of 
the  extraordinary  rains  which  sometimes  fall  within  the  tropics,  they 
^vould  be  found  sufficient  to  account  for  the  most  tremendous  hurri- 


cane : — 


Depth  of 

Average  vacuum  per 

Place. 

Date. 

Rain  in 

Time. 

iquare  mile,  per  we 
W,inoui»irreei. 

ioobea. 

Catskill,  U.  S. 

July  26th,  1819 

18  inches 

7J   hours 

l,331,968cub.ft. 

Genoa, 

Oct.    25th,  1832 

30 

24 

693,733 

Joyeuse, 

Oct.      9th,  1827 

31 

22 

782,027 

Geneva, 

May  20th,  1827 

6 

3 

1,109  973 

Gibraltar, 

Nov.  27th,  1826 

33 

26 

704,406 

Naples, 

Nov.  22nd,  1826 

fV 

37  minutes 

809,980 

Perth, 

Aug.    3rd,  1829 

i 

30 

838,978 

— Proceedings  of  the  Brit.  Jlsaoc. 
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On  the  Cause  of  the  •Aurora,  and  the  Declination  of  the  Needle. 

By  G.  A.  RowELL. 

As  the  trade  winds  are  caused  by  the  flowing  of  the  denser  air  from 
the  polar  regions  to  the  tropics,  the  superior  trade  winds  in  the  higher 
regions  of  the  air  must  be  from  the  tropical  to  the  coldest  parts  of  the 
earth,  to  keep  up  the  equilibrium  of  the  air ;  then,  as  it  is  proved  by 
Forchhammer  that  more  vapor  arises  from  tropical  seas  than  falls  there, 
and  that  more  falls  in  polar  regions  than  rises  in  those  parts ;  and;  as 
it  is  proved  by  the  experiments  of  Volta  and  others,  that  whenever 
evaporation  takes  place,  positive  electricity  is  carried  off — it  follows 
that  there  are  electrical  currents  similar  to  the  currents  of  air ;  the  va- 
por,  with  its  electricity,  rising  in  the  tropics  (thus  rendering  those  parts 
negatively  charged)  is  carried  thence  by  the  superior  trade  winds  to 
the  colder  parts  of  the  earth,  where  the  vapor  falls  5  and  its  electricity 
escaping  to  the  earth,  renders  those  parts  positively  charged,  whence 
the  electricity  rushes  off  along  the  earlh^s  surface  towards  the  more 
negative  parts  of  the  earth,  and  is  again  carried  off  by  the  rising  vapor. 
Mr.  Rowell  ascribes  the  direction  of  the  needle  to  these  currents  of 
electricity  from  the  positive  to  the  negative  parts  of  the  earth,  and  the 
aurora  to  the  interruption  of  these  currents  of  electricity,  by  the  dry 
and  non-conducting  state  of  the  air  in  the,  frigid  regions  during  ^ev^re 
frosts  insulating  the  electricity  of  the  clouds,  where  it  accumulates  till 
it  flashes  back  through  the  higher  and  rarer  air  towards  the  more  tem- 
perate regions,  thus  exhibiting  the  aurora,  and  at  the  same  time  caus- 
ing a  disturbance  of  the  magnetic  needle.  The  author  thinks  that 
many  writers  have  fallen  into  error  in  supposing  the  height  of  the 
aurora  to  be  far  above  the  limits  of  our  atmosphere:  which  error  may 
have  arisen  from  some  mistake  in  their  observations,  or  from  some 
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that  the  aurora  does  take  place  near  the  surface  of  the  earth,  and  is  ia 
some  way  connected  with  the  formation  of  clouds,  the  arches  vnich 
are  sometimes  seen  at  such  great  altitudes  may  arise  from  totally  dif- 
ferent causes.     He  considers  that  the  diurnal  variation  of  the  needle 
tells  in  favor  of  the  opinion  that  the  direction  of  the  needle  is  depen- 
dent on  evaporation ;  as  very  early  in  the  morning,  when  to  the  east- 
ward of  our  meridian,  evaporation  must  be  at  a  minimum,  the  decli- 
nation is  least :  the  declination  then  increases  till  about  the  time  when 
the  evaporation  must  be  most  rapid,  and  then  decreases  till,  in  the  even- 
ing, it  reaches  its  medium  position ;   and  the  fact  that  the  dinmal 
variation  is  more  than  double  in  summer  what  it  is  in  winter,  tells  in 
favor  of  this  view.     The  cause  of  magnetic  poles  in  this  hemisphere 
he  ascribes  to  the  quantities  of  ice  blocked  up  both  in  winter  and  sum- 
mer in  i\\e  high  latitudes  above  the  two  continents,  thus  causing  those 
parts  to  be  the  coldest  in  this  hemisphere,  and  therefore  the  magnetic 
poles ;  for,  as  the  density  of  the  air  from  the  frigid  regions  is  the  cause 
of  the  Irade  winds,  and  as  the  density  of  the  air  increases  with  the  de- 
gree of  cold,  it  follows  that  more  air  must  flow  from  the  coldest  parts 
of  the  earth  towards  the  warmer  regions  than  from  any  other  parts, 
and,  consequently,  there  must  be  the  greatestflow  of  the  ,fupertorcurrenU 
of  air  from  the  warmer  to  those  colder  parts,  thus  bringing  more  vapor 
and  electricity  there  than  to  any  other  parts  in  this  hemisphere.   Now, 
if  the  greatest  degree  of  cold  be  at  the  pole  of  the  earth,  ai:d  evapora- 
tion increased  regularly  thence  to  the  equator,  there  would  then  be  no 
declination  of  the  needle,  as  the  electricity  would  pass  off  from  the  cold- 
est or  positive  parts  towards  the  more  negative  parts  of  the  earth  in 
the  direct  lines  of  longitude ;  but  as  the  magnetic  poles  are  at  a  dis- 
tance from  the  terrestrial  pole,  and  as  those  parts  are  more  positively 
charged  with  electricity  than  other  parts  in  the  same  latitude,  the 
electricity  must  diverge  eastward  and  westward  of  the  direct  lines 
of  longitude  in  passing  off  to  the  more  negative  parts  of  the  earth, 
and  thus  cause  the  declination  of  the  needle.      The  author  contends 
that  the  fact  that  the  aurora  did  not  affect  the  needle  at  Port  Bowen 
in  73°  north  latitude,  whilst  it  had  great  effect  at  Fort  Franklin  in 
G5°  north,  tells  in  favor  of  his  views  that  the  direction  of  the  needle 
is  owing  to  currents  of  electricity  from  the  magnetic  pole  to  the 
more  negative  parts  of  the  earth,  as  the  American  magnetic  pole  is 
in  70°  north.     Mr.  Rowell  exhibited  a  large  diagram  of  the  earth 
from  the  north  pole  to  40°  north  latitude,  showing  at  one  view  the  situ- 
ation of  the  American  magnetic  pole  according  to  Sir  James  Ross, 
and  the  Siberian  pole  according  to  Hansteen,  the  lines  of  equal  inten- 
sity from  Col.  Sabine's  maps,  the  lines  of  equal  temperature  from 
Humboldt,  the  direction  of  the  needle  shown  by  arrows,  &c.     By  the 
diagram  he  showed  that,  in  the  meridian  of  the   American  pol6, 
the  lines  of  equal  temperature  descend  to  a  much  lower  latitude  than 
in  any  part  of  this  hemisphere,  which  he  ascribed  to  the  polar  seas 
there  being  land-locked  and  causing  a  great  accumulation  of  ice  in 
those  regions  both  winter  and  summer,  whilst  the  magnetic  force,  also, 
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is  greatest  in  that  meridian.    lu  the  meridian  of  the  Siberian  pole,  the 
Polar  Sea  is  far  more  open,  the  temperature  is  higher,  and  the  mag- 
netic intensity  less.    In  the  neighborliood  of  Behring^s  Straits,  where 
the  Polar  sea  is  open  to  the  Pacific  Ocean,  the  intensity  is  still  less;  but 
in  the  meridian  of  London,  or  rather  to  the  east  of  it,  the  line  of  equal 
temperature  rises  to  a  much  higher  latitude  than  in  any  other  part  of 
this  hemisphere,  the  intensity  of  magnetism  is  the  least,  and  the  Polar 
Sea  is  there  open  from  Greenland  to  Nova  Zembla,an(i  the  ice  formed 
in  those  regions  is  liable  at  all  times  to  be  broken  up  aud  dispersed  by 
the  storms  of  the  Atlantic  Ocean.    He  considers  the  magnetic  poles 
not  to  be  mere  points  in  the  earth,  but  extensive  districts  in  the  cold- 
est parts,  and  that  even  mountains,  which,  from  their  elevation,are 
continually  conducting  electricity  from  the  higher  regions  of  the  air, 
must  have  some  local  efiect  upon  the  needle.    He  contends  that  the 
opinion  is  erroneous  which  ascribes  the  changes  of  declination  to  a  ro- 
tation of  the  magnetic  poles  round  the  pole  of  the  earth ;  as  we  have 
no  proof  that  the  magnetic  poles  in  this  hemisphere  were  ever  situated 
otherwise  than  in  the  high  latitudes  above  the  two  continents;  and 
that  the  change  of  declination  may  be  fairly  explained  on  the  suppo- 
sition that  the  American  pole  has  increased  in  strength,  or  the  Siberian 
pole  has  decreased  in  strength,  and  that  the  line  of  no  variation  where 
the  influence  of  the  two  poles  are  equal,  has  receded  during  the  last 
two  centuries  from  some  point  west  of  England  to  its  present  position 
eastward  of  St.  Petersburg,  thus  bringing  parts  which  formerly  had 
an  eastward  variation  to  be  under  the  influence  of  the  American  pole. 
He  suggests  that  any  geological  change  which  has  made  the  Siberian 
Polar  Sea  more  open,  would  tend  to  weaken  that  magnetic  pole  ;  or 
any  change  which  may  have  blocked  up  the  American  Polar  Sea, 
would  increase  the  strength  of  that  pole.     He  concludes  by  again  sug- 
gesting the  experiment  of  raising  electrical  conductors,  to  the  height 
of  the  clouds  in  the  frigid  regions  during  severe  frosts,  which  he  be- 
lieves would  cause  the  aurora,  and  also  throw  some  light  on  terrestrial 
magnetism. Ibid. 

On  Lord  Rosse^s  Telescope. 

Continued  from  Faffe  281. 

Unfortunately  the  whole  month  of  February  was  of  the  worst  as- 
tronomical character;  and  though  the  great  speculum  had  only  the 
imperfect  polish  already  noted,  it  was  kept  in  the  tube  as  long  as 
there  were  any  hopes  of  seeing  the  great  nebi|ia  of  Orion.  That, 
however,  was  always  clouded  while  within  its  range.  A  few  clear 
minutes  on  the  13th  allowed  them  to  see  some  stars  and  clusters;  but 
the  only  circumstances  worth  mentioning  were,  that  it  shewed  the 
stars  of  Castor  far  apart  wilhout  an  eye-glass j*  and  that  the  stars  of 
the  cluster  67  Messier,  which  Sir  J.  Herschel  describes  as  being  from 
the  eleventh  to  the  twelfth  magnitude,  were  many  of  them  as  bright 
^  as  those  of  the  first  appear  in  a  three  and  a-half  feet  achromatic. 

At  length,  when  all  hopes  of  Orion  were  lost  in  the  twilightj  the 

.  *  Only  twenty-two  inehef  of  the  mirror  could  act  in  this  case. 
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strong  screws  which  give  the  adjustment  of  its  optic  axis.  By  qd- 
screwing  these,  when  the  tube  is  vertical,  four  wheels  with  which  ihs 
frame  is  furnished  come  to  bear  on  a  railroad  fixed  at  the  bottom  of 
the  chamber  and  communicating  over  a  bridge  (laid  from  its  door 
when  necessary)  with  another  railway  laid  on  an  inclined  plane  of 
about  sixty  feet.  It  is  drawn  up  this  by  the  declination  of  windla-ss, 
and  at  its  top  runs  on  a  strong  truck  by  means  of  which  it  is  drawn  a 
quarter  of  a  mile,  on  a  common  road,  to  the  laboratory. 

The  polishing  machine  differs  in  nothing  but  size' from  that  de- 
scribed by  Lord  Rosse  in  the  Philosophical  Transactions.  It  makes 
the  speculum  revolve  once  for  twenty-four  and  a-half  strokes,  and  the 
eccentric  once  for  eighteen.  From  seven  to  eight  strokes  of  twenty- 
four  inches  are  made  in  the  minute,  and  the  lateral  movement  of  the 
speculum  by  the  eccentric  is  fourteen  inches.*  A  screw  whose  nut 
runs  on  a  railroad  above  the  machine  lifts  the  speculum,  with  its 
frame  and  levers,  from  the  truck,  and  deposits  it  on  the  revolving 
platform,  where  it  is  levelled,  centred,  and  secured.  The  same  ap- 
paratus serves  to  move  the  polisher  during  its  preparation  and  to 
apply  it  to  the  speculum,  so  that  it  is  even  more  manageable  than  that 
of  the  three-feet  was.  It  was  cast  with  the  transverse  grooves ;  the 
circular  were  cut  in  the  lathe.  The  time  required  for  polishing  is 
about  six  hours ;  and  Lord  Rosse  has  found  that  this  period  cannot 
be  exceeded  without  injury  to  the  figure,  in  consequence  of  the  soft 
pitch  being  squeezed  out,  and  the  harder  and  unyielding  material 
coming  into  contact  with  the  iron  of  the  polisher:  unfortunately,  this 
occurred  to  some  extent  in  the  present  instance.  The  animoniacal 
solution  of  soap  used  towards  the  close  of  the  process,  happened  to 
be  made  with  ammonia  prepared  from  gas  liquor  and  containing  some 
substance  which  acted  on  the  mirror,  and  produced  a  dullness  that  was 
not  removed  till  after  three  hours'  additional  work.  Lord  Rosse 
warned  them  that  the  figure  must  be  imperfect,  and  wished  to  repo- 
lish  ;  but  they  overruled  this  proposal,  and  it  was  replaced  in  the  tube 
next  day. 

On  examining  it  by  diaphragm  and  disks,  it  was  found  that,  as  he 
anticipated,  the  edge  was  not  quite  perfect.  All  its  zones  showed  ( 
UrssB  Majoris  very  well  with  560  ;  but  the  exterior  six  inches  mani- 

*  These  are  the  proportions  which  Lord  Rosse  prefers ;  but  it  mast  be  kept  ia 
mind  that  they  ehange  with  circumstances.  Probably  they  will  not  answer  for 
those  specula  which  have  an  aperture  larger  than  one-nioth  of  their  focal  length, 
and  certainly  not  for  those  which  are  perforated  in  the  middle.  Dr.  Robinson  has 
made  many  experiments  on  one  of  the  latter,  fifteen  inches  aperture  and  nine  feet 
focus,  with  a  machine  nearly  the  same  as  Lord  Rosse's ;  and  he  finds  that  the  na- 
ture of  the  polishing  depends  on  the  figure  given  in  grinding.  If  the  eccentric  be 
regulated  so  as  to  make  this  hyperbolic,  its  action  must  be  lessened  in  polishing  so 
as  to  shorten  the  focus.  In  this  way  it  is  possible  to  obtain  very  good  results. 
He,  however,  prefers  the  opposite  course  pointed  out  by  Lord  Rosse ;  grinding  to 
an  elliptic  figure,  he  polishes  with  a  very  long  primary  stroke,  and  small  action  of 
the  eccentric.  A  speculum  thus  polished  shows  •  Arietis  well  separated  and  de- 
fined with  940,  and  with  465  the  fifth  star  in  the  trapezium  of  Orion's  nebula  ia 
visible  even  when  the  acting  surface  is  reduced  to  seventy-two  circular  inches. 
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Tested,  when  the  star  was  thrown  oat  of  focns,  that,  though  of  the 

same  focal  length,  this  portion  was  irregular.  Few  other  double  stars 

were  observed,  as  most  of  the  lucid  interval  from  the  4th  to  the  Idth 

of  March  was  devoted  to  nebulce,  and  after  that  it  again  became 

cloudy :  but  enough  were  seen  to  satisfy  them  that  the  instrument 

possessed  a  very  high  defining  power.  This,  indeed,  was  evident  from 

the  admirable  exhibition  o4  Regnlus,  seen  on  March  5th,  neat  and 

round,  without  appendages  or  flare.    Gamma  Leonis,  (  Virginis,  d 

Comee,  and  Gamma  Virginis,  were  also  well  shown  with  powers  of 

400  to  800  on  an  unfavorable  night ;  and  the  companions  of  v  Urs®, 

and  245  of  Struve's  second  Catalogue,  which  appear  in  the  Slough 

and  Pnlkova  telescopes  as  of  the  eleventh  and  tenth  magnitudes,8eem 

in  this  large  stars. 

Of  planetary  bodies,  none  were  visible  except  D' Arrest's  Comet  and 
the  Moon.    The  former,  when  viewed  March  10th,  presented  nothing 
remarkable :  the  brighter  portion,  towards  the  centre,  showed  no  ab« 
rupt  change  of  light  which  might  indicate  a  solid  nucleus;  there  was 
no  resolvable  appearance  in  the  Coma, and  the yery  minute  stars  with 
which  that  part  of  the  sky  was  dotted,  were  visible  almost  to  its  very 
centre.     Only  one  view  of  the  moon  was  obtained,  March  20th,  and 
it  was  shared  with  them  by  several  visitors,  who,  when  once  in  pos* 
session  of  the  telescope,  were  by  no  means  disposed  to  make  way  for 
the  astronomers.    The  fascination  of  the  sight  is,  indeed,  such,  that 
one  can  scarcely  withdraw  the  eye :  Dr.  Robinson,  therefore,  and  his 
friend,  had  but  little  time  for  observation.    He  was,  however,  much 
interested  by  the  vicinity  of  the  craters  named  Hansteen  and  Mairan, 
in  the  map  of  Beer  and  Maedler,  where«  besides  the  crowd  of  hills  de- 
scribed by  them,  there  are  an  infinity  of  others  not  visible  even  in  the 
three-feet,  but  looking  in  this  with  560,  like  grains  of  sand.    Are  these 
fragments  ejected  from  the  crater?     If  so,  and  if  they  occur  round 
others,  it  would  explain  what  had  always  presented  to  him  a  great 
difficulty.    The  lunar  craters  differ  widely  from  those  of  earth  ;  and 
most  in  this,  that  their  depression  below  the  general  surface  is  enor* 
niously  greater  than  the  elevation  of  their  walls  above  it,  while  the 
area  of  the  hollow  is  far  greater  than  that  of  the  latter.    What,  then, 
became  of  the  materials  which  had  once  filled  it  ?    He  had  formerly 
supposed  that  they  were  in  a  fluid  or  gaseous  state  when  ejected ;  but 
the  fact  just  mentioned  seems  to  give  the  true  solution,  and  appears 
to  account  for  them  when  combined  with  the  consideration  of  the 
fteble  gravity  on  the  moon,  which  would  permit  the  exploded  frag- 
ments  to  be  scattered  over  a  far  larger  space  than  with  us.    Another 
beautiful  object  was^  the  river-like  valley  that  runs  northward  from  the 
crater  Herodotus:  its  raised  banks,  and  their  irregularities,  were  easily 
seen ;  the  internal  and  external  shadows  could  have  been  satisfactorily 
measured  had  a  micrometer  been  applied.    As  it  was,  the  much 
greater  breadth  of  the  former  showed  at  a  glance  that  this  strange 
channel  was  sunk  deep  below  the  lunar  surface.    Taking  as  a  stan- 
dard the  measures  given  there  by  Beer  and  Msedler,  he  bad  no  doubt 
that  they  then  saw  wUhout  difficulty  spaces  of  eighty  or  ninety 
yards.    It  is  difficult  to  say  ii  priori  what  should  be  the  minimum 
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black  lines  on  paper  can  be  seen  ati\¥enty-eight  feet,  when  it  acnoanti 
to  one-twelfth  of  an  inch,  or  subtends  51",  then  311  feet  should  be 
visible  at  the  moon  with  1000.  On  the  other  hand,  Juriti  states 
(Smith's  Optics)  that  a  piece  of  silver  wire  can  be  seen  on  white  pa- 
per, when  it  subtends  3",  a  result  depending  on  the  intensity  of  this 
metallic  reflection.  This  would  give  eighteen  feet!  Dr.  Robinson 
finds  that  he  can  see  the  spider  lines  of  his  circle  without  much  con- 
trast of  light,  when  they  subtend  to  him  1 6".  This  gives  ninety-seven 
feet;  but  it  must  be  remembered  that  aperture  influences  visibility  as 
well  as  magnifying  power,  though  we  cannot,  as  yet,  estimate  its  effect 
numerically. 

The  most  important  part  of  their  observations  were  made  on  ne- 
bulae; and,  besides  establishing  completely  the  prodigious  superiority 
of  this  instrument  over  all  yet  constructed,they  have  added  sonae  facts 
to  our  knowledge  of  these  mysterious  objects.    A  list  of  them  was 
foi;med  from  the  invaluable  catalogue  of  Sir  John  Herschel,   (PhiL 
Trans.  1833,)  comprising  such  as,  from  brightness  or  any  other  peca- 
liarity,  seemed  deservii^g  of  notice;  of  which  forty  were  examined  by 
Dr.  Robinson  and  also  by  Sir  James  South,  except  some  which  the 
latter  lost  while  making  the  transit  observations  required  for  the  me- 
ridian line.^    They  may  be  separated  into  three  classes ;  those  which 
are  round  and  of  nearly  uniform  brightness;!  those  which  are  round, 
but  appear  to  have  one  or  more  nuclei ;{  and  those  which  are  extended 
in  one  direction,  sometimes  so  much  as  to  become  long  stripes  or  rays.§ 
Of  the  first  class,  all  that  are  examined  are  easily  resolved,  even  with 
a  triple  eye-piece  of  wide  field  and  power  360,  used  for  finding  the 
objects.    In  854  the  stars  were  seen  through  haze;  in  1929  during 
twilight;  and  1833  was  noted  as  << consisting  of  rather  coarse  stars, 
and  resembling  Messier  1 3.^'    Any  increase  of  brightness  towards  the 
centre  seemed  to  proceed  from  the  greater  depth  of  stars  there  rather 
than  from  any  notable  difl*erence  of  their  magnitude.     But  the  second 
class  presents  much  more  interesting  phenomena :  the  appearances 
which  previous  observers  had  described  as  sudden  condensation^  nu- 
clei, or  even  single  or  multiple  ee/i/ra/ «/ar5,  proving  to  be  clusters  of 
comparatively  bright  stars,  surrounded  by  much  larger  collections  of 
minute  ones.    A  very  beautiful  example  of  this  is  1456,  fig.  41,  M. 
94,  described  in  the  catalogue  as  <<  very  suddenly  much  brighter,  al- 
most up  to  a  nipple-shaped  nucleus :"  it  proved,  however,  to  be  «a 
vast  circular  cluster  of  stars,  with  ragged  filaments,  in  which,  and  ap- 
parently central,  is  a  globular  group  of  much  larger  stars,  power  400.^' 
The  same  system  of  arrangement  (which  seems  very  common)  occurs 

*  Sir  James  South  published  aa  interesting  and  instructive  notice  of  this  telescope 
in  the  Times,  April  16,  1845. 

t  Nos.  538.  739,  777,  844,  845,  864,  1797, 1833,  1907, 1929. 

t  Nos.  564,  706,  711,  743,748, 749, 805, 843, 846,  i  146, 1385, 1456. 1622, 1881. 

$  Nos.  536, 604, 668,  791, 792,  810,  859,  1066, 1132,  1148,  1352,  1357,  1368, 
1466,  1926.  The  numbers  and  the  figures  cited  in  the  text  are  those  of  Sir  John 
Herschel's  catalogue. 
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also  in  706,  748, 805,  and  many  others :  it  is  also  found  in  the  mag- 
nificent clusters  1663,  M.  3;  1558,  M.  53;  and  1916,  M.  5.     In  these, 
the  splendor  of  which  is  not  to  be  described,  besides  the  stars  visible 
in  other  instruments  (which  here  seem  of  the  first  or  second  magni- 
tude), the  whole  field  is  crowded  with  others  much  smaller,  to  such  a 
degree  that,  had  the  first  been  absent,  these  would  still  have  been  noted 
as  remarkable  objects.    The  interior  group  is  not,  however,  always 
central  or  symmetrical,  but  has  knots  of  greater  condensation,  which 
sometimes  (as  in  1385}  are  alone  visible  in  smaller  telescopes,  and 
then  look  like  <<twin  nebulae ;''  at  others,  (as  in  739,)  like  stars.    In 
1622,  fig.  25y  M.  51,  which  is  so  well  known  from  a  sort  of  resem- 
blance to  Saturn,  and  from  the  more  exact  analogy  which,  as  Sir  John 
Herschel  has  well  remarked,  it  bears  to  the  Milky  Way,  we  have  ano- 
ther different  development  ojf  this  arrangement.    Here,  also,  the  cen- 
tral nebula  is  a  globe  of  large  stars ;  as  indeed  had  been  previously 
discovered  with  the  three  feet  telescope:  but  it  is  also  seen  with  560 
that  the  exterior  stars,  instead  of  being  uniformly  distributed,  as  in  the 
preceding  instances,  are  condensed  into  a  ring,  although  many  are  also 
spread  over  its  interior.     Were  the  centre  absent,  we  should  have  a 
ring  nebula  ;*  and  were  the  line  of  vision  near  the  plane  of  this  ring 
it  would  become  one  of  those  rays  with  a  bright  nncleus  and  parallel 
band  or  satellite  nebulse  which  occur  so  frequently  in  the  catalogue. 
In  comparing  it  with  our  own  sidereal  system,  Dr.  R.  thinks  we  should 
consider  the  stars  visible  to  the  naked  eye,  and  the  larger  telescopic 
classes  as  constituting  the  central  cluster,  while  the  Milky  Way  repre- 
sents the  exterior  and  minuter  stars  either  disposed  in  an  irregular 
ring,  or  in  a  stratum,  two  of  whose  dimensions  are  much  greater  than 
the  third.    We  have  no  reason  for  believing  that  the  comparative 
brightness  of  stars  depends  only  on  their  distances;  61  Cygni  is  not 
more  remote  than  «  Lyrse ;  much  less  can  we  assume  that  our  stars 
are  uniformly  distributed:  Orion,  the  Pleiades,  ProBsepe,  the  clusters 
in  Perseus,  M.  36  and  37,  with  many  others,  are  evidently  mere  knots 
of  condensation  in  our  immediate  neighborhood,  our  peculiar  cluster; 
and  it  seems  a  mere  arbitrary  assumption  to  fancy  that,  were  we  trans- 
ported to  a  remote  part  of  the  milky  way,  we  should  see  anything 
similar  to  our  present  sky. 

The  nebulae  of  the  third  class  which  were  examined  seemed  to  difier 
from  this  type  only  by  being  seen  obliquely,  and  therefore  projected 
into  ellipses  sometimes  almost  linear.  In  this  last  case  they  proved 
much  more  difficult  of  resolution,  probably  from  greater  optical  con- 
densation, and  yielded  most  easily  towards  their  minor  axes.  In  these 
the  nucleus  of  brighter  stars  is  sometimes  extended  hke  the  exterior 
portion,  as  in  602,  which  is  of  considerable  length  and  easily  resolved : 
the  central  part  has  three  knots,  of  which  two  are  represented  in  fig. 
70,  all  the  rest  having  been  invisible.  668  is  similar,  but  the  central 
part  is  of  more  uniform  character.    In  general,  however,  the  nucleus 

*  It  is  possible  that  the  exterior  part  of  M.  94  may  be  merely  a  circular  diife  of 
start:  the  absence  of  the  central  globe  woald  make  this  a  planetBrv  nebula :  but 
it  is  posaible  that  thes«  difier  from  the  annular  only  in  degree ;  all  the  latter  which 
be  hu  s^en  having  faint  nebulosity  within  them. 
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compose  it  are  few  in  number,  or  more  closely  compacted  than  is  usuaL 
1132,  M.  98,  is  a  good  example:  <Hhe  long  ray  is  resolved,  except  at 
the  very  extremities,  with  560;  the  globular  nucleus  is  seen  willi  12S0 
to  consist  of  very  close  stars."  114S,  described  as  "a  nucleus  with 
two  branches,  a  star  north  following,*^  appeared  to  Dr.  R.  as  «*  an  ir- 
regular ring  of  stars  round  a  brighter  group,  but  having  an  appendage 
like  that  of  M.  51,  in  which  is  the  bright  star  seen  by  H/'  1357,  fig. 
37,  is  a  similar  object,  both  <<the  ray  and  appendage  being  full  of 
stars,  but  the  nucleus  requires  a  higher  power  to  resolve  it  than  the 
night  will  bear."  In  1466,  fig.  84,  the  nucleus  projects  on  each  side 
of  the  ray  J  so  that  its  diameter  must  be  greater  than  the  thickness  of 
the  exterior  stratum. 

He  could  not  leave  this  part  of  his  subject  without  calling  attention 
to  the  fact  that  no  real  nebula  seemed  to  exist  among  so  many  of 
these  otjects  chosen  without  any  bias:  all  appeared  to  be  clusters  of 
stars,  and  every  additional  one  which  shall  be  resolved  will  be  an  ad- 
ditional argument  against  the  existence  of  any  such.  There  must  al- 
ways be  a  very  great  number  of  clusters,  which  from  mere  distance 
will  be  irresolvable  in  any  instrument  j  and  if  it  prove  to  be  the  case 
that  all  the  brighter  nebulae  yield  to  this  telescope,  it  appears  unphi- 
losophical  not  to  make  universal  Sir  J.  Herschel's  proposition,  that  ^a 
nebula,  at  least  in  the  generality  of  cases,  is  nothing  more  than  a 
cluster  of  discrete  stars." 

These  observations  will  suffice  to  show  how  much  may  be  hoped 
from  this  telescope ;  but  they  are  far  from  being  a  fair  measure  of  its 
powers,  being  made  at  very  lo^  temperatures.  Almost  always  the 
thermometer  was  at  22°,  or  20°,  when  they  ceased  workmg ;  and  oq 
one  occasion  it  was  as  low  as  17°,  the  lowest  he  remembered  in  Ire- 
land. In  such  circumstances  it  is  notorious  that  even  small  reflectors 
act  very  imperfectly :  and  he  was  therefore  unprepared  for  any  tolera- 
ble action  of  this  gigantic  speculum.  In  the  day  time  it  was,  of  course, 
colder  than  the  air,  and,  if  uncovered  before  that  had  sunk  to  its  tem- 
perature, was  covered  with  dew :  when  this  went  off  it  always  defined 
sharply.  The  huge  mass  of  metal  cooled  much  more  slowly  than  the 
atmosphere ;  and  as  the  difference  incre^ed,  the  performance  of  the 
telescope  was  deteriorated.  This  arose  from  no  change  of  figure,  as 
he  satisfied  himself  by  throwing  the  stars  out  of  focus;  it  was  proba- 
bly the  result  of  currents  in  the  tube  occasioned  by  this  difference  of 
temperature.  How  far  it  will  be  possible  to  obviate  this  by  mechan- 
ical means,  remains  to  be  tried;  but  it  is  certain  that  the  inconvenience 
does  not  increase  in  a  higher  ratio  than  the  power  of  the  telescope,  as 
he  had  formerly  apprehended.  On  the  same  nights,  it  defined  quite 
as  well  as  the  three-feet  with  a  far  lower  power;  and  therefore,  it  is 
reasonable  to  expect  that  it  can  be  used  with  advantage  much  more 
frequently  than  he  once  supposed. 

Enormous  as  is  its  illuminating  power,  it  might  be  increased  one- 
third,  by  using  it  with  the  front  view,  supposing  it  can  be  properly 
figured  for  this  oblique  action.    Without  that^  he  fears  that  in  an  in- 
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striiment  where  the  aperture  is  so  large  compared  with  the  focal  length, 
the  definition  would  be  imperfect.    He  verified  this  by  an  experiment 
-with  the  three-feet,  and  found  that  though  the  light  was  increased 
quite  as  much  as  he  expected,  yet  the  perfection  of  the  image  was 
utterly  destroyed  for  large  stars.  There  was  no  exact  focus,  but  merely 
two  places  where  the  sections  of  the  cone  of  rays  were  smallest.    One, 
the  least  exceptionable,  shewed  a  flare  in  the  direction  of  the  slope 
like  a  comet's  tail :  at  the  other  this  disappeared,  but  the  star  became 
a  sort  of  curved  rectangle  with  rays  from  its  corners.     In  the  New- 
tonian form  this  speculum,  a  few  nights  before,  bad  defined  {'Orionis 
very  well  with  500;  but  now  y  Leonis  could  not  be  seen  double  with 
any  power ;  the  companion  of  Rigel  (some  way  from  the  meridian 
however)  was  lost  in  the  flare,  and  even  that  of  Polaris,  though  per- 
fectly visible,  was  sadly  disfigured  by  it.     It  was,  of  course,  useless  to 
try  more  difficult  tests,  as  even  this  degree  of  imperfection  would 
make  it  utterly  incapable  of  resolving  such  objects  as  the  nuclei  of  the 
long  nebulae,  be  its  illuminating  power  what  it  may.     One  thing,  how- 
ever, deserves  notice,  that  in  consequence  of  removing  the  second  re- 
flection, the  colors  of  the  stars  come  out  with  extraordinary  splendor.* 
;gCygni,  for  instance,  had  a  pureness  and  brilliancy  of  yellow,  in  the 
large  star,  which  was  new  to  him,  though  he  had  seen  it  in  many  first- 
rate  telescopes.    Lord  Rosse  does  not  apprehend  any  insurmountable 
difficulty  in  applying  his  method  to  give  the  form  necessary  for  apla- 
natic  oblique  reflection :  more  than  one  plan  for  this  has  occurred  to 
him ;  and  Dr.  R.  believes  it  is  his  purpose,  as  soon  as  the  six-feet  has 
its  machinery  completed,  to  try  them  on  one  of  the  three-feet  specula, 
and,  if  successful,  to  alter  the  great  one. 

As  it  is,  Dr.  R.  congratulates  the  Academy  and  their  country  on  the 
success  of  this  matchless  instrument;  to  which,  as  nothing  at  all  ap- 
proaching to  its  power  has  yet  existed,  so  it  is  not  probable  that  there 
will  soon  be  any  superior.  It  has  been  reported  that  the  French  Gov- 
ernment, at  the  suggestion  of  M.  Arago,  are  about  to  construct  an 
achromatic  of  a  metre  aperture.  Supposing  homogeneous  disks  of 
glass  can  be  obtained  and  wrought  of  that  magnitude,  there  remain 
other  difficulties.  The  optician  who  proposed  to  supply  them  stated 
that  tliey  would  weigh  at  least  400  pounds;  now  these,  when  mounted, 
must  be  supported  by  at  most  two  lateral  bearings;  and  it  is  known 
that  a  very  moderate  pressure  produces  in  glass  a  double  refraction, 
most  injurious  to  its  performance  in  an  object  glass.  But  supposing 
this  and  the  equally  probable  change  of  curvature  from  the  weight  of 
the  lenses  obviated,  still  such  an  achromatic  would  be  far  below  the 
six-feet  in  quantity  of  light.  From  Amici's  experiment  with  an  ob- 
ject glass  of  two  and  a  half  inches  it  follows  that  it  equals  a  Newto- 
nian when  their  acting  surfaces  are  as  six  to  ten :  this  would  imply 
in  the  great  one  an  aperture  of  fifty-six  inches,  and  a  focal  length  of 
eighty  feet.     But  the  absorption  certainly  increases  with  the  thickness 

*  The  lenses  of  achromatics  have  often  a  tinge  of  green  or  straw  color,  which 
modify  the  color  of  objects  seen  through  them.  Something  of  this  may,  perhaps, 
cause  the  predominance  of  green  and  ''cinereus"  which  exists  in  the  Dorpat  cata- 
logue. 
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that  a  good  object  glass,  by  Dollond,  of  four  inches  aperture  and  six 
feet  focus,  transmitted  but  0-66  of  the  incident  rays.  This  gives  the 
ratio  of  the  equivalent  surfaces  0  74,  and  it  will  be  still  greater  where 
the  glass  is  three  or  four  inches  thick.  It  is  said  that  the  constructioa 
of  a  reflector  still  larger  than  this  is  contemplated  by  a  northern  Sove- 
reign, who  has  already  shown  himself  a  most  munificent  patron  of 
Astronomy.  If  so,  none  will  rejoice  more  than  Lord  Rosse  himself. 
It  was  not  the  mean  desire  of  possessing  what  no  other  possessed,  or 
seeing  what  no  other  had  seen,  that  induced  him  to  bestow  so  many 
precious  years  on  this  pursuit:  had  such  been  his  motives,  he  would 
have  kept  to  himself  his  methods,  instead  of  opening  his  workshops, 
without  reserve,  to  all  who  had  the  slightest  desire  of  following  his 
steps,  and  communicating  in  the  most  liberal  manner  the  fruits  of  long 
and  painful  experience.  His  sole  object  is  to  extend  the  domain  of 
astronomical  knowledge :  and  the  more  common  such  instruments  be- 
come, the  more  perfectly  will  it  be  fulfilled. 


On  the  Manufacture  of  Gas. 

The  great  and  growing  importance  of  the  adoption  of  the  most  eco- 
nomical and  perfect  methods  of  distilling  coal  for  the  production  of 
carburetted  hydrogen  for  artificial  illumination,  induces  us  to  give  the 
following  general  view  of  a  paper  on  that  subject,  read  at  the  Western 
Literary  and  Scientific  Institution,  Leicester-square,  although  hot  a 
few  months  since  we  gave,  at  considerable  length,  the  very  able  lec- 
tures delivered  by  Mr.  T.  A.  Hedley,  at  the  Devonport  Mechanics' 
Institution. 

In  1 739  appeared  the  first  account  of  attempts  to  distil  coals  in  close 
vessels,  or  retorts,  and  collect  the  products  of  gas  in  bladders  for  ex- 
periments: and  which  experiments  were  frequently  made  and  continued 
up  to  1792,  a  period  of  upwards  of  50  years,  during  which  time,  al- 
though the  practicability  of  easily  procuring  a  cheap  and  beautiful 
artificial  light  by  the  distillation  of  coals  had  been  so  repeatedly  mani- 
fested, still  the  tardy  nature  of  men's  minds,  and  the  total  absence  of 
disposition  for  improvement,  prevented  any  steps  bemg  taken  for  the 
introduction  of  so  valuable  a  discovery. 

In  1792,  Mr.  Murdoch,  a  talented  engineer  of  the  time,  residing  at 
Redruth,  in  Cornwall,  where  he  was  employed  in  introducing  the  then 
fiewly  invented  steam  engine  of  the  celebrated  James  Watt,  for  drain- 
ing the  deep  mines  of  that  county,  constructed  an  experimental  coal- 
fas  apparatus,  and  lighted  his  dwelling.  After  this  be  removed  to 
oho,  near  Birmingham,  to  the  steam  engine  factory  of  Bolton  and 
Watt,  where  he  lighted  their  manufactory,  and  other  places.  The 
plan  adopted  at  this  period  was  of  the  most  primitive  kind,  being 
merely  a  close  cast-iron  vessel  fixed  in  a  furnace,  in  which,  on  its  be- 
ing partially  filled  with  coal,  and  made  red  hot,  the  gas  was  generated^ 
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of  things  could  not  long  remain ;  the  shopkeepers  soon  discovered  the 
injurious  effects  of  sulphuretted  hydrogen  on  their  goods,  whilst  the 
air  of  rooms  became  so  contaminated  by  sulphur  and  carbonic  acid, 
as  to  be  extremely  unwholesome,  and  depressing  to  animal  life.  Lime 
was  found  to  be  a  complete,  convenient,  and  cheap  material  to  remedy 
the  evil,  for  the  discovery  of  which  there  are  several  claimants.  It 
was  at  first  mixed  with  the  water  contained  in  the  tank  of  the  gas 
holder;  the  gas  being  delivered  by  a  pipe  a  little  below  the  surface,  it 
rose  in  bubbles  through  the  lime-water,  and  as  a  stronger  affinity  ex- 
ists between  the  impure  gases  and  lime  than  for  carbaretted  hydrogen, 
this  gas  only  was  set  free,  and  escaped  above  the  water  ready  for  use. 
This  plan  was  soon  found  very  inconvenient,  from  the  difficulty  of  re. 
moval  when  saturated;  the  separate  lime  vessels  remedied  the  defect,* 
which,  with  the  hydraulic  main,  are  said  to  owe  the  hot^or  of  their 
invention  to  the  fertile  genius  of  Mr.  S.  Clegg,  the  former  in  1805,  and 
the  latter  in  1809.  About  this  time,  gas  lights  were  exhibited  in  Lon- 
don by  Mr.  Winsor;  and  by  1819,  288  miles  of  gas  pipes  had  been 
laid  in  the  streets  of  London.  In  the  construction  of  apparatus  for 
the  production  of  gas,  there  is  first,  the  distillatory  process  in  cast-iron 
retorts;  secondly,  the  refrigeratory,  or  cooling  process,  which  partly 
takes  place  in  the  hydraulic  main,  and  finally  in  the  condenser;  and, 
thirdly,  the  purifying  process,  in  which  the  impure  gas,  as  it  escapes 
from  the  condensers,  is  rendered  fit  for  consumption. 

In  no  part  of  the  gas  apparatus  has  there  been  greater  ins:enuity 
displayed  than  in  the  retorts;  and,  indeed,  as  they  form  the  principal 
item  of  expense  in  wear  and  tear  of  a  gas  station,  it  is  of  the  highest 
importance  to  ascertain  the  kind  and  form  which  shall  produce  the 
greatest  bulk  of  good  illuminating  gas  from  a  definite  weight  of  coals, 
and  that  they  shall  be  as  durable  as  possible,  at  the  least  cost— cast- 
iron  ones  seldom  lasting  more  than  from  nine  to  twelvemonths,  when 
they  become  old  iron  of  the  most  valueless  description.  Cast-iron  is 
almost  universally  used,  the  dimensions  being  from  six  to  seven  feet 
long,  one  to  two  feet  wide,  nine  to  eighteen  inches  high,  from  H  to 
li  inches  thick,  and  weighing  from  10  to  15  cwts.  The  forms  are 
various — square,  round,  oval,  flat  D,  high  D,  kidney-shaped,  &c. — but 
the  D  shape  is  found  the  prevailing  form.  At  the  old  company's 
works,  at  Liverpool,  wrought-iron  retorts  have  been  used  for  many 
years,  the  sides  and  top  being  made  of  iron  plates,  riveted  to  a  cast- 
iron  bottom — length  six  to  eight  feet,  width  about  four  feet ;  and  it  is 
stated  that  they  were  found  more  efficient  and  economical  than  cast' 
iron  ones.  At  Glasgow,  Paisley,  and  many  places  in  the  north  of 
England,  retorts  are  made  of  fire-clay,  generally  of  larger  dimensions 
than  those  of  cast-iron,  the  form  being  D  shaped,  and  from  three  or 
four  to  five  inches  thick.  The  manner  of  setting  iron  retorts  is  as 
much  varied  as  their  forms.  In  small  towns  requiring  but  a  limited 
supply  of  gas,  they  are  set  singly;  but  when  a  greater  supply  is  neces- 
sary, they  are  set  two  or  three  in  one  fire;  and  in  the  largest  establish- 
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With  respect  tu  the  production  of  gas,  as  to  quantity  and  qnality, 
there  is  as  great  a  variety  as  there  is  in  the  coals  from  which  it  is 
obtained — some  Scotch  coals  producing  as  much  as  10,000  cubic 
feet  per  ton,  which  would  fill  a  room  100  feet  long,  10  feet  high,  and 
10  feet  wide.  English  coals  do  not  produce  so  much,  but  probably 
may  be  taken  on  an  average  at  about  8000  cubic  feet  per  ton ;  and  as 
the  greatest  portion  of  the  gas  is  given  out  in  the  early  part  of  the  dis- 
tillation, it  follows  that  it  must  pass  rapidly  from  the  hydraulic  main; 
yet,  however  short  the  time  may  be,  a  large  quantity  of  tar  and  am- 
monia is  reduced  from  the  gaseous  to  the  fluid  state  in  that  vessel, 
and  runs  off  in  the  lower  part  of  the  main  to  the  tar  cistern. 

The  duration  of  the  process  of  distillation  depends  on  the  quantity 
of  coals  in  the  retorts.  Gas  managers  entertain  various  opinions  on 
this  head,  although  it  is  agreed  that  thin  strata  and  quick  distillation 
produced  the  greatest  quantity  of  rich  gas.  When  the  charge  is  fuli^ 
carbonized,  the  doors  are  taken  off,  and  the  red  hot  coke  drawn  oat 
by  rakes.  As  soon  as  possible  after  drawing,  the  retorts  are  charged 
again,  to  prevent  any  loss  of  heat  by  their  being  left  unnecessarily 
open. 

The  next  portion  of  the  apparatus  for  consideration  is  that  of  con- 
densation. In  all  well  arranged  works  there  is  what  is  called  a  re- 
frigerator, or  condenser,  which  consists  of  a  considerable  length  of 
pipe,  through  which  the  gas  has  to  pass,  surrounded  on  the  outside 
with  cold  water,for  the  purpose  of  extracting  as  much  as  possible  of  the 
heat  from  the  gas.  The  last  process  to  complete  the  manufacture  of 
gas  for  the  consumer  is  that  of  purification,  by  which  the  remaining 
gaseous  impurities  which  have  escaped  the  condensers,  not  being  con- 
densible,  have  to  be  removed  by  chemical  action.  For  this  purpose, 
two  methods  are  in  use,  one  being  that  of  passing  the  gas  through 
lime-water — being  a  mixture  of  one  part  slaked  lime  to  20  or  30  parts 
of  water,  being  of  a  consistency  very  similar  to  plasterers'  lime-wash. 
The  other  is  that  called  the  dry  process,  in  which  the  lime  is  slaked, 
allowed  to  cool,  and  as  much  water  added  as  to  cause  it  to  feel  damp, 
and  to  retain  its  shape  on  being  squeezed  in  the  hand,  similar  to  gar- 
den mould,  or  brown  sugar.  In  each  of  these  plans,  the  gas  is  passed 
through  successive  vessels,  until  it  is  thoroughly  purified  from  the  sul- 
phur and  ammonia  with  which  it  is  contaminated.  The  weight  of 
the  gas-holder  is  generally  such  as  to  produce  a  density,  or  pressure, 
on  the  gas  of  about  two  ounces  per  square  inch,  producing  an  upward 
pressure  on  the  cover  of  the  purifier  of  18  lbs.  per  square  foot,  and 
which  is,  consequently,  held  down  by  suitable  fastenings  to  the  body 
of  the  box. 

As  obstructions  occasionally  occur  in  the  condenser,  or  other  pipes, 
between  the  purifiers  and  the  retorts,  by  the  deposition  of  napthaline 
tar,  &c.,  all  well  arranged  works  should  be  furnished  with  a  self-acting 
escape  for  the  gas,  which  is  being  continually  generated  by  the  re- 
torts, placed  in  some  conspicuous  situation,  so  that  it  may  be  instantly 
seen  when  such  a  contingency  takes  place.    All  that  is  required  for 
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this  purpose^  is  an  upward  opening  in  the  pipe  at  the  end  of  the  hy- 
ciraulic  main,  with  a  water-joint  to  receive  a  cylindrical  cover,  like  ait 
inverted  cup,  dipping  into  the  water-joint,  and  fastened  down.  Of 
course,  the  depth  of  this  cup,  or  the  altitude  of  the  water,  must  be 
more  than  equal  to  the  resistance  arising  from  all  sources,  such  as  the 
Triction  of  the  gas  through  the  condensers,  the  altitude  of  water  re- 
t     sistance  in  the  wash  vessel,  the  purifiers,  and  gas-holder. 

The  gas-holder,  being  merely  a  vessel  of  large  capacity  for  con- 
^  taining  the  gas  as  purified,  is  of  a  most  simple  kind,  not  susceptible  of 
t  much  variety,  the  form  first  used  being  still  continued,  consisting  of 
I  two  parts.  The  first  consists  of  a  circular  vessel,  or  tank,  in  the 
t  ground,  with  upright  sides  of  brick,  or  stone,  and  rendered  water-tight 
I  by  being  plastered  all  round  with  plastic  clay ;  the  pipe  conveying  the 
I  gas  from  the  purifiers  is  carried  down  a  dry  well,  rather  below  the 
I  level  of  the  bottom  of  the  tank;  at  the  lowest  extremity  of  the  pipe  in 
i  the  well,  there  is  a  small  close  vessel  for  receiving  the  liquid  ammonia 
I  which  becomes  condensed,  and  in  which  is  inserted  a  hand-pump,  to 
i  draw  it  off.  The  inlet  pipe  is  continued  under  the  wall  of  the  tank, 
I  and  carried  upwards  to  a  few  inches  above  the  water-level.  The  gas- 
!  holder  is  a  sheet-iron  cylinder,  open  at  bottom  and  closed  at  top.  about 
a  foot  less  in  diameter  than  the  tank  ;  it  is  made  of  iron,  about  one- 
sixteenth  of  an  inch  in  thickness,  the  top  being  rather  stouter,  and  sup- 
ported by  rafters,  suspension  truss-rods,  &c.,  and  is  kept  upright  in 
rising  by  rollers  and  guide  wheels.  The  great  increase  in  the  demand 
for  gas  has  correspondingly  increased  the  size  of  the  gas-holder;  for 
whereas  50  feet  diameter  was,  20  years  since,  considered  excessive, 
they  are  now  made  upwards  of  100  feet,  and  of  corresponding  height. 
To  save  the  covering  so  large  a  superficial  quantity  of  ground,  the 
telescopic  gas-holder  was  invented.  This  will  contain  two,  three,  or 
four  times  the  cubic  contents  of  the  tank,  according  to  the  number  of 
slides,  and  each  of  them  is  rendered  gas-proof  at  the  edges  by  having 
a  trough  all  round,  which  fills  with  water  when  down  in  the  tank, 
and  into  which  a  flanch  on  the  top  of  the  next  dips,  thus  making  a 
water  seal.  It  has  been  observed  that  the  weight  of  the  gas-holder 
compresses  the  gas  to  a  density  equal  to  an  altitude  of  three  or  four 
inches  of  water,  but  this  must  be  varied  to  suit  the  conditions  of  the 
district,  the  distance  between  the  stations  of  manufacture  and  con- 
sumption, &c.  In  addition  to  this,  the  immense  quantity  necessary  to 
be  sent  out  in  the  beginning  of  a  dark  winter  evening,  when  almost 
every  light  is  in  full  blaze,  requires  very  nice  management  so  to  pro- 
portion the  pressure,  that  every  one  may  have  fair  and  ample  quan 
tity.  This  was  at  first  done  by  a  common  valve,  regulated  by  hand, 
but  it  soon  became  apparent  that  a  better  contrivance  was  necessary. 
The  gas-governor  was,  therefore,  invented.  This  apparatus  is  fixed 
at  the  gas  station,  between  the  gas-holder  and  the  mains ;  though  not 
quite  self-acting,  it  is,  perhaps,  as  nearly  so  as  possible,  to  meet  the 
varying  circumstances  of  demand.  It  consists  of  a  small  gas-holder, 
balanced  by  a  number  of  shifting  weights,  by  which  its  specific  grav- 
ity, when  more  or  less  immersed  in  the  water,  regulates  the  supply  to 
the  demand^  under  whatever  pressure  it  is  adjusted.    The  gas  enters 
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cone.  It  \Sy  therefore,  clear  that  if  this  cone  is  drawa  up  dose,  no  gas 
can  escape — bni  if,  on  the  contrary,  quite  down,  a  full  flow  will  take 
place.  The  superintendent,  therefore,  in  the  beginning  of  the  evening, 
takes  off  as  many  weights,  as  will  adjust  the  annular  orifice  betwe^ 
the  cone  and  the  cap-plate,  to  produce  the  pressure  required,  which  is 
indicated  by  a  gauge  in  the  top  of  the  vessel.  The  gas  in  this  goT- 
ernor  is,  of  course,  under  the  constant  pressure  of  the  main  gas-holder. 
The  last  portion  of  this  subject,  which  interests  the  public,  is  the 
meter,  which,  as  we  have  so  often  treated  on  before,  and  as  an  article 
on  the  subject  will  be  found  in  another  column,  we  must  here  close 
these  remarks.  Lend.  Min.  Joor.        :| 


EUiptographic  Compass. 

(From  the  Glasgow  Practical  Mechanic  and  Engineer's  Magazine.) 

Mr  Editor, — ^I  beg  to  forward  you  a  sketch  of  a  simple  instrument 
for  drawing  ovals,  which  I  made  several  years  ago,  from  a  figure  in 
an  old  woik,and  which  only  requires  to  be  known  to  come  into  general 
use,  as,  from  its  simplicity  and  ready  action,  it  will  be  found  of  great 
service  to  the  perspective  draughtsman.  The  construction  is  so  sim- 
ple as  not  to  require  a  detailed  description.  To  use  it,  set  the  point 
of  the  leg  on  which  the  pencil  slides,  in  the  centre,  and  the  pencil  to 
the  half  breadth  of  the  ellipse,  then  extend  the  steadying  leg  until  the 


pencil,  as  in  the  position  shown  in  the  figure,  cuts  the  length ;  steady 
the  instrument  with  one  hand,  and  with  the  other  turn  the  pencil 
round,  allowing  it  to  slide  up  or  down  itsguide,so  as  to  keep  the  point 
pressing  lightly  on  the  paper.  It  must  be  clear  that  the  figure  de- 
scribed by  the  revolution  of  the  pencil  is  a  perfect  ellipse,  as  it  is  an 
oblique  section  of  a  cylinder.    When  the  ellipse  is  very  long,  this  in* 
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strument  will  not  answer  well,  but  for  a  large  proportion  of  those 
xvhich  occur  in  perspective,  it  will  be  found  very  useful ;  in  this  I  can 
speak  from  experience. 

I  have  shown  both  legs  adapted  to  receive  the  pencil,  and  those  of 
difierent  lengths,  as  it  will  be  more  convenient  than  the  old  form  with 
one  round  leg,  if  the  ellipse  is  wanted  nearly  circular. 

Yours,  &c.  6,  H.  S. 


Improvements  in  Blast  Furnaces, patented  by  Mr.  James  Yat£s, 
Masborovgh,  Yorkshirej  December  14,  1846. 

The  patentee  states,  that  it  Ls  usual  to  keep  the  charge,  in  blast  furnaces 
of  ordinary  construction,  for  as  long  a  time  as  is  compatible  with  the 
iron  made ;  and  that  it  is  deemed  beneficial  to  continue  the  cementing 
processy  which  is  the  result  of  the  iron-stone,  or  ore,  and  fuel,  being 
subjected  to  a  great  degree  of  heat  for  several  days;  but  that  he  be- 
lieves this  system  of  operation  to  be  erroneous. 

Again,  under  the  system  which  has  hitherto  prevailed,  furnaces  are 
kept  filled  up  to  the  funnel-head,  through  which  the  flame  and  uncon- 
sumed  products  pass  on  escaping  from  the  charge ;  and  these  furnaces 
are  constructed  in  the  form  of  two  cones  united  at  their  bases,  or  of  a 
cylindrical  form  at  top;  both  of  which  forms  of  construction  offer 
scarcely  any  obstacle  to  the  free  escape  of  caloric  with  the  unconsumed 
products. 

Now  Mr.  Yates  proposes ^rj//y,  to  arch  in  the  upper  part  of  the 
furnace,  and  diminish  its  height,  in  order  that  a  very  considerable  por- 
tion of  heat,  instead  of  escaping  as  heretofore,  may,  after  striking 
against  the  even  surface  of  the  dome,  be  deflected  on  the  top  surface 
of  the  "  burden**  and  absorbed  by  it.    Secondly ,  to  place  feed-doors, 
by  which  the  material  may  be  introduced  in  the  side,  at  that  point  of 
junction  between  the  dome  and  the  bottom  part  of  the  furnace  which 
allows  of  the  largest  surface  of  the  burden  being  exposed  to  the  ac- 
tion of  the  deflected  heat  (care  being  taken  to  maintain  a  sufiicient  and 
uniform  space  between  the  dome  and  top  of  the  "  burden*'  for  the 
purposes  of  reverberation) ;  by  which  mode  of  charging  the  furnace 
the  <<  burden"  is  hollow  in  the  centre,  and  therefore  offers  less  resis- 
tance to  the  blast,  which  is  regulated  by  means  of  dampers  suitably 
placed  in  the  chimney.    And  thirdly,  to  employ  a  greater  number  of 
tuyeres,  and  to  distribute  them  more  equally  round  the  hearth  of  the 
furnace  than  has  yet  been  customary;  and  to  provide  each  tuyere  with 
a  separate  house,  in  order  that  the  blast  may  act  more  regularly  on  the 
"burden." 

The  results  of  these  alterations  are  stated  to  be  saving  in  the  prime 
cost  of  erection,  and  economy  both  in  fuel  and  iu  engine  power. 

Mr.  Yates  instances  a  furnace,  built  according  to  his  invention, 
which  was  20  feet  from  the  hearth  to  the  top  of  the  <<  burden,"  and 
had  six  tuyere  pipes  of  seven-eighths  of  an  inch  in  diameter ;  with 
this  furnace  he  produced,  employing  a  hot  blast  at  a  pressure  of  li  lbs. 
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The  patentee  proposes  to  adapt  his  plan  of  construction  to  existing 
furnaces,  by  building  the  dome  in  the  top,  or  other  part  of  the  shaf% 
and  providing  feed  doors,  together  with  the  necessary  holes  for  the 
extra  number  of  tuyere  pipes. 

After  pointing  out  various  modifications  of  which  his  invention  is 
susceptible,  such  as,  the  substitution  for  tuyere  pipes,  of  a  circular  pas- 
sage, with  grating  to  keep  in  the  **  burden,"  Mr.  Yates  proceeds  to  de- 
scribe a  peculiar  apparatus  for  feeding  by  the  chimney  instead  of  by 
side  doors,  which  euables  him  to  obtain  the  same  result,  viz.,  the  dis- 
tribution of  the  material  around  and  upon,  and  not  in,  the  centre  of 
the  "  burden,"    The  apparatus  referred  to  is  fixed  in  the  dome,  and 
consists  of  a  cone,  having  an  aperture  in  its  centre  for  the  passage  of 
unconsumed  products,  and  is  adjusted  to  the  required  size.     The  cone 
is  made  fast  to  a  lever  passing  through  the  chimney,  and  weighted  at 
tbe  outside  end  ;  so  that  when  there  is  no  disturbing  force,  its  weight 
shall  keep  the  cone  wedged  tight  up  into  the  dome,  and  leave  no  room 
for  the  escape  of  any  vapor  or  caloric,  except  through  the   aperture. 
A  feed-box  is  suspended  in  the  chimney,  and  has  a  conical   bottom, 
similarly  connected  to  a  weighted  lever,  which,  when  the  box  is  filled, 
falls  down,  and  allows  the  passage  of  the  material ;  the  centre  aperture 
of  the  under  cone  being  covered  by  the  bottom  of  the  feed-box.    The 
weight  of  the  material  falling  on  the  surfaces  of  the  under  cone,  over- 
comes the  weight  at  the  end  of  the  lever,  and  depressing  the  cone, 
passes  into  the  furnace  around  the  sides.     When  there  is  no  longer 
any  weight  on  either  the  cone  portions  of  the  dome,  or  the  conical 
bottoms  of  the  box,  they  both  return  to  their  places. 

Other  modifications  described  in  this  specification  are,  the  connecting 
two  or  more  furnaces  to  a  common  chimney,  by  flues  provided  with 
dampers  to  regulate  the  draught ;  the  making  the  furnace  of  as  great 
a  diameter  at  the  bottom,  just  above  the  hearth,  as  at  the  other  point 
of  junction  with  the  dome,  or  even  greater :  aud  a  peculiar  construc- 
tion of  tuyere  box,  to  avoid,  in  a  great  measure,  the  melting  of  the 
tuyere  pipes. 

The  patentee  describes,  lastly,  some  improvements  relating  to  steam- 
engines  and  cylinders  employed  in  blasting,  which  may  be  said  briefly, 
to  consist  in  working  two  engines  together,  by  connecting  the  slide 
valves  and  rods  of  the  one  to  the  piston-rod  of  the  other,  and  vice 
versd,  so  that  the  piston  at  work  shall  open  the  valves  of  the  one  at 
rest ;  and  In  using  an  elastic  cylinder  attached  immovably  at  one  end  to 
the  main,  and  at  the  other  to  the  piston-rod.  By  the  use  of  this  elastic 
cylinder,  Mr.  Yates  states  that  a  more  regular  pressure  of  the  blast 
may  be  obtained.  Londoa  Mec.  Mag. 


Description  of  Brett  ^  Little^s  Electric  Telegraph. 

We  have  witnessed  an  exhibition  of  the  improvements  effected  by 
Messrs.  Brett  and  Little,of  Furnival's  Inn,  in  the  construction  and  work- 
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i  ing  of  that  marvel  of  modern  science,  the  electric  telegraph: — ^and  will 
l>orrow  a  description  of  the  same  for  the  information  of  our  scientific 
\   readers: — <*The  inventions  of  Messrs.  Brett  and  Little  aim  at  increasing 
'   the  efficiency  of  the  electric  telegraph,  in  the  first  place,  by  generating 
.    a.nd  economizing  a  more  constant  and  powerful  electric  current;  and 
secondly,  by  a  new  arrangement  of  the  dial  and  indicator,  insuring 
r    that  communications  may  be  made  more  safely  and  certainly  than  by 
t    the  system  now  in  use.     The  increased  power  is  attained  by  a  process 
;    TV'hich  frees  the  copper  and  zinc  plates  in  the  batteries  from  the  sul- 
(    phate  of  zinc  which  ordinarily  accumulates  upon  them,  and  which 
^     soon  diminishes  their  force.    Messrs.  Brett  and  Little's  apparatus  con- 
^     sists  of  three  troughs,  placed  one  above  another.     The  highest  is  a 
reservoir  containing  the  exciting  power,  a  diluted  sulphuric  acid;  the 
iniddle  trough  is  the  galvanic  battery,  containing  the  copper  and  zinc 
plates,  divided  by  cells  or  compartments  of  fine  sand ;  and  the  lowest 
,      trough  receives  the  vitiated  liquid,  which,  having  slowly  dropped  from 
the  reservoir  into  the  battery,  has  filtered  through  the  sand  in  the  lat- 
ter, and  thence  percolates,  drop  by  drop,  into  the  receiving  trough 
below.    The  diluted  sulphuric  acid  drops  from  the  reservoir  into  the 
galvanic  battery  through  small  cones  perforated  at  the  bottom, — and 
is  carried  from  the  bottom  of  the  galvanic  trough  by  corresponding 
cones  and  perforators  into  the  receiving  trough.    The  sand  which 
surrounds  the  metallic  plates  is  thus  constantly  saturated ;  and,  as  a 
constant  supply  of  fresh  acid  is  kept  up,  and  the  vitiated  fluid  as  con- 
stantly escapes  below,  the  formation  of  crystals  of  the  sulphate  of  zinc 
is  prevented  by  this  self-cleansing  process,  and  the  whole  surface  of 
the  plates  is  exposed  to  the  action  of  the  acid.     The  fluid  in  the  re- 
ceiving-trough is  found  to  contain  large  quantities  of  the  sulphate  of 
zinc,  which  would,  in  the  ordinary  mode,  have  adhered  to  the  plates, 
and  prevented  the  action  of  the  acid  upon  the  metal.    The  second 
feature  in  the  invention  of  Messrs.  Brett  and  Little  is  the  new  alpha- 
bet, and  the  altered  face  of  the  dial  adopted  by  them.    The  indicators 
attached  Xq  the  dials  hitherto  in  use  are  generally  magnets,  and  their 
incessant  vibration,  through  electrical  and  other  disturbing  atmospheric 
causes,  has  produced  much  uncertainty  and  confusion  in  communica- 
tions.   The  indicators  in  the  dial  before  us  are  not  magnets,  and  show 
no  vibration  whatever.    Another  point  of  difference  is,  that  in  the  dial 
of  Messrs.  Brett  and  Little,  every  letter  in  the  alphabet  is  given,  with 
the  means  of  expressing  it, — so  that  no  symbols  or  arbitraries  need  be 
used,  and  a  sentence  may  be  perfectly  and  entirely  spelled,  and  trans- 
mitted as  it  is  written.'' — In  one  of  their  rooms,  the  patentees  have 
seventeen  instruments  fitted  up  to  represent  seventeen  stations;  and 
the  electric  current  passes  through  coils  of  wire,  to  each  of  these  in- 
struments, equal  to  1000  miles  in  length.     There  are  other  devices 
and  improvements  in  the  same  exhibition,  such  as  a  new  and  ingenious 
bell  apparatus,lightning-conductors,  and  insulator.    The  whole  is  well 
worthy  the  attention  of  scientific  men.  London  Atheiueum. 
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The  Electric  Telegraph  Company  are  now  making  arrangements  to 
communicate  the  true  time,  as  observed  daily  at  the  Ro3raI   Observa- 
tory at  Greenwich,  to  every  station  on  the  various  lines  of  railway 
where  (be  Company  has  a  telegraph  station,  and,  of  course,  lo  all 
large  towns  throughout  the  kingdom.     It  is  now  the  daily  practice  at 
Greenwich,  at  1  P.  M.,  to  indicate  the  true  time  by  dropping  a  ball 
from  the  upper  part  of  the  Observatory,  which,  being  telegraphed  to 
the  Admiralty,  and  signalled  to  the  shipping  on  the  Thames,  enables 
ships'  chronometers  to  be  adjusted.     The  Telegraph  Company  intend 
that  the  ball,  immediately  on  being  detached  at  the  top   of  its  fall, 
should  strike  a  spring,  which,  connected  with  the  various  lines  of  elec- 
tric wires  of  the  Company,  will  instantly  strike  a  bell  at  every  station. 
Thus,  it  is  not  only  possible  and  practicable,  but  what,  in  all  proba- 
bility, will  be  a  matter  of  daily  experience  ere  very  long — that  before 
the  ball  at  the  Greenwich  Observatory  shall  have  reached  the  ground 
in  its  fall,  the  electric  bell  at  Manchester  will  have  struck  and  been 
set  ringing;  so  that  we  shall  know  it  is  1  P.  M.  at  Greenwich  before 
the  ball  announcing  that  fact  has  finished  falling  a  few  feet. 

Lend.  Mec.  Mag. 


Metallic  Mirrors  made  in  China. 

In  another  paper,  M.  Stanislas  Julien  spoke  of  the  metallic  mirrors 
made  in  China,  and  to  which  the  name  of  magic  mirrors  has  been 
given.     Hitherto  all  attempts  by  Europeans  to  obtain  information  as 
to  the  process,  in  the  localities  where  they  are  manufactured,  have 
proved  failures;  some  of  the  persons  applied  to  being  unwilling  tore- 
veal  the  secret,  and  others  being  ignorant  of  the  process.     These  mir- 
rors  are  called  magical,  because  if  they  receive  the  rays  of  the  sun  on 
their  polished  surface,  the  characters,  or  flowers  en  relief y  which  exist 
on  the  other  side  are  faithfully  reproduced.    The  following  informa- 
tion has  been  obtained  by  M.  Julien,  from  an  author  named  Ou-cs^eu- 
hing,  who  lived  between  1260  and  1341.     This  author  says : — "The 
cause  of  this  phenomenon  is  the  distinct  use  of  fine  copper  and  rough 
copper.    If,  on  the  under  side,  there  be  produced,  by  casting  in  a 
mould,  the  figure  of  a  dragon  in  a  circle,  there  is  then  engraved  deeply 
on  the  disk  a  dragon  exactly  similar.    Then  the  parts  which  have 
been  cut  are  filled  with  rather  rough  copper,  and  this  is,  by  the  action 
of  fire,  incorporated  with  the  other  metal,  which  is  of  a  finer  nature. 
The  face  of  the  mirror  is  next  prepared,  and  a  slight  coating  of  tin  is 
spread  over  it.    If  the  polished  disk  of  a  mirror  so  prepared  be  turned 
towards  the  sun,  and  the  image  be  reflected  on  a  wall,  it  presents  dis* 
tinctly  the  clear  portion  and  the  dark  portion,  the  one  of  the  fine,  and 
the  other  of  the  rough  copper."     Ou-tseuhing  states  that  he  had  as- 
certained this  by  a  careful  inspection  of  the  fragments  of  a  broken 
mirror.  Londoa  AtheDsum. 
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THE  FRANKLIN  INSTITUTE 

OF  THE  STATE  OF  PENNSYLVANIA, 

rOB  THX 

PROMOTION  OF  THE  MECHANIC  ARTS. 


DECKMBER^    184ir. 


FRANKLIN  INSTITUTE. 


Sevenfeenih  Exhibition  ofJimerican  ManufaclureSj  held  in  the  city 
qf  Philadelphia^  from  the  19 th  to  the  30th  of  October y  inclusive^ 
1847,  iy  the  Franklin  Institute  of  the  Slate  of  Pennsylvania, 
for  the  promotion  of  the  Mechanic  Arts. 


Address  bt  Owen  Evans,  Esq., 

Chairman  of  the  Committee  on  Exhibitions.    Delivered  on  an 
nouncing  the  Premiums  awarded. 

Ladies  and  Gentlemen: — Onr  present  exhibition  presents  highly 
gratifying  evidence  of  the  growth  of  American  manufactures,  and 
gives  a  prescience  of  the  perfection  they  are  destined  to  attain.  Every 
year  there  is  a  curtailment  of  our  dependence  upon  the  workshops  of 
other  countries,  and  every  year  do  we  thus  assert  our  increased  im- 
portance as  a  nation.  Idleness  forms  no  part  of  our  character.  By 
dint  of  skill,  perseverance,  and  industry,  we  successfully  compete  with 
densely  populated  districts  of  other  countries,  and  effect  revolutions  in 
trade  as  remarkable  and  startling  as  any  that  occur  in  governments. 
There  is,  in  the  American  people,  an  innate  energy,  seeming  to  have 
a  latent  existence^  that  is  equivalent  to  whatever  task  is  imposed — 
material  for  any  and  every  emergency.  We  have  but  to  proclaim  a 
want,  and  it  is  met,  let  the  obstacles  be  what  they  may.  The  pen, 
the  pencil,  and  the  chisel  have  as  distinguished  masters  among  us  as 
Vol.  XIV,  3ao  Simxi8.*No.  6.— DtcniBn,  1847.  31 
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IS  attainable. 

Our  mechanic  arts  are  not  more  remarkable  for  their  rapid  progress 
than  for  their  variety— -a  variety  not  attempted  any  where  else,  and 
in  many  branches  their  excellence  is  unrivalled. 

There  is  also  to  be  distinguished,  a  creditable  effort  to  harmonize 
fashion  with  comfort,  convenience,  and  utilitv,  but  there  is  yet  much 
room  for  improvement  in  this  feature.  In  this  particular  we  also  bear 
honorable  comparison  with  other  nations. 

To  the  Franklin  Institute  undoubtedly  belongs  much  credit  for  our 
progress  in  the  Mechanic  Arts.  All  its  efforts  are  directed  to  this  pur- 
pose ;  but  the  encouragement  of  the  Mechanic  Arts  is  not  the  only 
province  of  its  usefulness.  There  is  no  institution  in  the  country 
where  so  much  valuable  information  may  be  obtained  so  cheaply.  A 
young  man  whose  mind  is  open  to  instruction  finds  in  the  iDStitnte 
facilities  for  acquiring  knowledge  in  almost  any  useful  pursuit,  and, 
by  awakeniifg  a  taste  for  what  is  useful,  be  may  be  induced  to  a  ca- 
reer honorable  to  himself  and  valuable  to  his  fellow  men ;  whereas, 
had  not  the  Hall  of  the  Institute  been  open  to  him,  some  of  the  very 
many  attractive  doors  of  idleness  and  dissipation,  thai  are  always 
open,  would  have  enticed  him  to  deeds  and  pastimes  in  which  there 
would  have  been  neither  credit  nor  profit.  But  my  capacity  would 
serve  but  feebly  in  laying  before  the  community  the  iavorable  con- 
siderations to  which  the  Franklin  Institute  is  entitled. 

We  are  compelled  to  the  same  course  this  year  as  last  in  regard  to 
the  general  report  The  reports  of  the  judges  were,  numy  of  them, 
delayed  to  so  late  a  period  that  it  was  impossible  to  get  llie  general 
report  ready  to  read  at  the  close  of  the  exhibition. 

We  take  the  present  opportunity  to  tender  thanks  to  the  judges  for 
their  valuable  services.  The  branches  allotted  to  the  ladies  received 
the  same  careful  attention  this  year  as  last — their  reports  bear  abun- 
dant testimony  to  the  industry  and  zeal  of  the  compilers,  and  we  ten- 
der our  sincere  thanks  to  them.  We  also  thank  the  Committee  of 
Arrangement,  the  depositors,  and  the  visitors. 

Although  we  rarely  find,  at  any  one  exhibition,  ail  the  branches  of 
manufactures  fully  and  correctly  represented,  yet  there  is  always  suf- 
ficient to  prove  that  they  are  advancing;  and  although  we  believe  the 
manufacturers  neglect  their  interests  in  failing  to  avail  themselves  of 
such  opportunities  to  inform  the  consumers  what  fhey  can  accomplish, 
there  is  sufficient  to  manifest  the  advantage  of  holding  the  exhibitions. 
An  important  feature  in  their  nseiulness  is  the  fact  that  they  are  gradu- 
ally wearing  away  the  prejudice  against  articles  of  home  production. 
A  reaction  is  taking  place  in  the  community  in  this  respect — a  pa- 
triotic ambition  to  possess  the  handiwork  of  the  American  niechank^ 


RspofiT  OF  TBE  Committee  oh  Exhibitions. 

The  Committee  on  Exhibitions,  of  the  Franklin  Institute,  respect- 
fully present  the  following  report  concerning  the  Seventeenth  Exhi* 
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and  encouraging.  The  quantity  and  variety  of  the  goods  and  articles 
deposited  was  very  extensive;  noost  of  the  departments  of  manufac- 
turing industry  being  well  represented,  and  nearly  all  showing  de- 
cided evidence  of  the  progress  of  improvement  in  material^  fabric, 
w^orkmanship,  and  finish. 

They  are  renewedly  convinced,  from  present  as  well  as  past  expe- 
rience, that  these  periodical  exhibitions  of  the  productions  of  our  manu- 
facturers,  mechanics,  and  artizans,  exercise  a  beneficial  influence,  not 
only  upon  the  general  progress  of  the  arts  and  manufactures  of  our 
country,  but  upon  the  direct  interests  of  those  who  avail  themselves 
of  these  opportunities  to  display  specimens  of  ingenious  invention, 
improved  construction,  or  of  excellent  or  creditable  workmanship.   In 
viewing  this  immense  collection  of  substantial,  useful,  ingenious,  or 
elegant  articles,  adapted  toalmost  every  conceivable  purpose  of  utility, 
convenience,  or  luxury — the  mind  of  every  impartial  observer  must 
have  been  impressed  with  the  conviction  that  our  country  is  now  able 
to  supply  most,  if  not  all,  of  our  wants,  without  recourse  to  foreign 
workshops  for  aid. 

In  the  arrangement  of  articles  in  the  rooms,  care  was  taken  to  ob- 
serve as  much  symmetry  and  order  as  possible,  so  that  the  general 
grouping  and  effect  might  be  harmonious  and  pleasing.  From  the 
satisfaction  expressed  by  visitors  in  relation  to  this  subject,  it  is  be- 
lieved that,  in  this  difficult  point,  considerable  success  was  attained, 
and  that  the  general  arrangement  was  superior  in  effect  to  that  of  any 
former  exhibition.  Experience  and  careful  attention  will,  in  future, 
lead  to  still  more  improvement  in  this  respect. 

The  number  of  deposits  brought  in  too  late  for  entry  on  the  judges' 
lists  is,  this  year,  smaller  than  usual ;  but  still  many  excellent  articles 
have  failed  to  receive  notice  in  consequence  of  not  being  entered  in 
time. 

The  awards  made  by  the  Committee  have  been  those  recommended 
by  the  judges  who  were  selected  to  examine  the  articles  in  each  de- 
partment of  the  exhibition.  These  judges  were  experienced  persons, 
selected  on  account  of  their  acquaintance  with  the  respective  branches 
on  which  they  were  appointed;  and  great  care  was  taken  to  guard 
against  any  improper  influence  or  interest  in  the  decision  which  they 
might  make.  If  injustice  has  been  done,  or  if  meritorious  articles 
have  been  neglected,  or  overlooked — it  should  be  attributed  to  the 
difficulty  of  minutely  examining  and  considering  every  article  in  such 
an  immense  collection,  and  not  to  intentional  neglect,  or  a  partiality 
for  particular  depositors.  The  Committee  have  long  since  learned 
that  it  is  impossible  to  please  all :  but  feel  conscious  that  they  have 
endeavored,  in  all  things,  to  perform  their  duty  with  strict  justice  and 
impartiality. 

Annexed  is  a  general  summary,  compiled  from  the  reports  of  the 
judges  in  the  several  departments  of  the  exhibition. 
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The  Judges  regard  this  as  one  of  the  most  important  branches  of 
our  domestic  industry,  and  express  their  regret  that  the  display  was 
not  commensurate  with  its  utility  as  a  public  benefit. 

To  each  of  the  following  named  articles,  regarded  as  the  best  of 
their  kind,  a  First  Premium  is  awarded: — 

No.  42,  tickings,  by  R.  Garsed  &  Bros.,  Frankford.  Remarkable 
for  excellence  of  fabric,  evenness  of  finish,  and  purity  and  distioctness 
of  color. 

No.  95,  heavy  brown  sheetings,  from  the  Conestoga  steam  mills, 
Lancaster,  Pa.,  deposited  by  David  S.  Brown  &  Co.  These  the  judges 
'Consider  as  the  perfection  of  that  kind  of  goods ;  possessing  the  ele- 
ments of  great  durability,  with  an  evenness  and  beauty  of  fabric  and 
finish  hitherto  unapproached. 

No.  78,  cotton  prints,  by  J.  Briggs  &  Co.,  Frankford.  In  delicacy 
and  richness  of  coloring,  and  in  distinctness  of  figure  and  ground,  these 
goods  are  considered  as  evidence  of  great  skill  in  the  art  of  printing 
cottons.  The  judges  remark  that  the  general  display  of  prints  at  the 
present  exhibition,  shows  very  great  improvement  in  the  production 
of  solid  grounds,  as  well  as  in  the  clearness  with  which  the  figures 
are  defined. 

No.  64,  Cashmere  d'  Ecosse,  from  the  Manchester  mills,  N.  H.,  de- 
posited by  Robert  Ewing.  A  new  article  of  American  fabric,  and  a 
yery  good  specimen  with  regard  to  both  style  and  finish. 

A  Second  Premium  is  awarded  to  Goodall  &  Co.,  of  the  Philadel- 
phia bleach  works,  for  bleaching  yarns  and  Canton  flannels  in  a  very 
superior  manner. 

The  judges  notice  with  commendation  No.  4,  cotton  curtain  fringe, 
by  Henry  Hetzel,  deposited  by  W.  P.  Hollingsworth,  Philadelphia; 
No.  106,  cotton  pantaloon  stufis,  by  Joseph  Ripka;  and  Nos.  109, 
110,  by  Eempton  &  Coppuck,  Manayunk. 

The  bleached  muslins,  and  other  goods,  from  the  New  York  mills, 
maintain  their  well  established  character  for  excellence.  In  ginghams, 
furniture  prints,  Canton  flannels,  and  mousselines  de  laine^  but  little 
improvement  is  noticed. 

II. —  Woolen  Goods. 

This  department  of  manufactures  was  comparatively  mach  better 
represented  in  the  exhibition  than  that  of  cottons.  •  It  was  examined 
by  experienced  judges,  who  recommend  First  Premiums  to  the  fol- 
lowing:— 

No.  115,  white  ribbon-bound  blankets,  by  W.  C.  Warner,  of  Phila- 
delphia, deposited  by  David  S.  Brown  &  Co.  A  very  beautiful  and 
well-made  article. 

No.  92,  black  cloths,  by  W.  &  D.  D.  Farnum  &  Co.,  Waterford, 
Mass.,  deposited  by  I).  S.  Brown  &  Co.  The  judges  consider  these 
cloths  very  superior:  the  material  being  of  the  best  quality,  and  the 
workmanship  showing  the  superior  skill  of  the  makers. 

This  matter  having  been  referred  back  to  the  judges^  they  declare 
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and  finish  fully  entitle  them  to  the  highest  award  in  the  power  of  the 
Institute.  The  Committee  therefore  refer  the  subject  relating  to  these 
cloths  to  the  Institute  for  determination. 

No.  127,  black,  blue,  and  green  blanket  coatings,  by  the  New  Eng- 
land ('Ompany,  Saxon ville,  Mass.,  deposited  by  Pease  &  Foster. 
Highly  creditable  to  the  makers. 

No.  35y  assorted  Cashmeretts,  by  Hill,  Carpenter  &  Co.,  Providence, 
R.  I.,  deposited  by  D.  S.  Brown  &  Co.  A  new  article  of  American 
manufacture :  the  work  and  finish  are  of  the  highest  order. 

No.  91,  French  style  fancy  cassimeres,  by  W.  &  D.  D.  Farnum, 
Waterford,  Mass.,  deposited  by  D.  S.  Brown  &  Co.  The  superior 
style  and  quality  of  these  goods  give  evidence  of  great  perfection  ia 
American  manufacture. 

No.  24f  worsted  embroidered  shawls,  by  Duncan  &  Cunningham, 
Belleville,  N.  J.,  deposited  by  D.  S.  Brown  &  Co.  A  very  superior  ar- 
ticle: the  embroidery  being  highly  creditable  to  the  skill  and  enterprise 
of  the  makers. 

Nos.  27,  28,  embossed  tablo  covers,  by  Duncan  &  Cunningham. 
Tasteful  in  style  and  pattern. 

Nos.  39,  40,  woolen  and  worsted  yarn,  by  M.  &  E.  Hey,  Spring- 
field, Delaware  county,  Pa.  Exceedingly  well  made,  and  giving  evi- 
dence of  great  improvement  in  this  branch  of  manufacturo. 

A  number  of  fleeces  of  excellent  wool  were  deposited,  which  were 
considered  worthy  of  premiums;  but  the  names  of  the  growers  being 
unknown,  the  premiums  cannot  be  given. 

To  the  following  named  articles  a  Second  Premium  is  awarded: 

No.  67,  assorted  cloths,  by  the  Utica  Steam  Woolen  Company,  N. 
Y.,  deposited  by  Thomas  &  Martin.  Exceedingly  well  made  and 
creditable  goods. 

No.  102,  fancy  black  cassimeres,  by  VVethered  &  Bro.,  Baltimore, 
deposited  by  Todhuriter  &  Sill.  Deserving  the  premium  for  style  and 
finish  more  than  for  quality. 

Nos.  18,  29,  30,  Oxford  mixed  and  black  doeskin  cassimeres,  by  VV. 
&  D.  D.  Farnum,  Waterford,  Mass.,  deposited  by  D.  S.  Brown  &  Co. 
Well  made  and  handsomely  finished. 

Nos.  19,  31,  32,  34,  mixed  cassimeres,  by  Hill,  Carpenter  &  Co., 
Providence,  R.  I.,  deposited  by  D.  S.  Brown  &  Co.  Very  desirable 
goods:  worthy  of  encouragement. 

No.  20,  printed  piano  covers,  by  W.  &  L.  W.  Duncan,  Belleville, 
N.  J.,  deposited  by  D.  S.  Brown  &  Co,  Considered  by  the  judges  to 
merit  a  premium  for  the  style  and  printing. 

The  judges  notice  favorably  in  their  report,  the  following,  as  very 
good  articles:  Mackinaw  and  twilled  blankets,  by  the  Gonic  Manu- 
facturing Company,  deposited  by  D.  S,  Brown  &  Co.  and  R.  C.  Niles. 
Colored  cloths,  by  the  Hamilton  Woolen  Company,  deposited  by  J. 
S.  Dunlap.  Satineiis,  by  Camp  &  Norris,  Woodbury,  Conn.,  depos- 
ited by  C.  H.  Welling.  Merino  cassimeres,  by  Thos.  Drake,  Phila- 
delphia,  and  white  bed  blankets,  by  the  New  England  Company, 
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Eempton  &Coppuck. 

III.—  Carpeting^. 

There  was  but  a  meagre  display  of  goods  ia  this  department,  and 
the  judges  report  nothing  deserving  of  special  notice  except  No.  320, 
oil  cloths,  table  stand,  piano  covers,  and  nigs,  by  Jas.  W.  Woodraff, 
Elizabethtown,  N.  J.,  to  whom  is  awarded  a  Third  Premium  for  the 
rugs. 

IV.— &7&  Goods. 

A  First  Premium  is  awarded  to  J.  C.  Dobleman,  of  Philadelphia, 
for  silk  fringe,  of  superior  coloring  and  good  workmanship,  made  from 
American  silk. 

A  Second  Premium  to  Godfrey  Greul,  Philadelphia,  for  No.  43, 
coach  lace  and  silk  fringe,  of  superior  workmanship,  made  from 
American  silk. 

A  Third  Premium  to  John  Crabiree,  Staten  Island,  for  printing  silk 
handkerchiefs. 

Nos.  17,  23,  embroidered  shawls,  by  Duncan  &  Cunningham,  Belle- 
ville, N.  J.,  are  a  beautiful  article,  and  fully  equal  to  specimens  for- 
merly exhibited,  for  which  the  makers  have  received  premiums. 

The  judges  notice  in  terms  of  commendation:  No.  49,  sewing  silks, 
by  G.  W.  Foss  &  Co.,  Mansfield,  Conn.;  and  No.  70,  silk  bonnet  wire, 
by  Joseph  Moore,  Philadelphia. 

V. — Iron  and  SUeL 

The  judges  on  this  important  branch  of  manufacture  express  their 
gratification  at  being  able  to  state  that  there  is  an  evident  improve- 
ment in  the  making  of  rolled  iron,  of  the  various  sizes  and  patterns ; 
noticing,  at  the  same  time,  that  the  manufacturers  appear  to  have 
turned  their  attention  almost  exclusively  to  this  branch  of  the  busineaa 
The  manufacture  of  hammered  iron  is  consequently  neglected ;  a 
circumstance  which  the  judges  regret,  as  they  consider  hammered 
iron  to  be  nearly  as  important  as  that  which  is  rolled.  They  are  sorry 
to  observe  the  indifference  manifested  by  our  iron  manufacturers  with 
regard  to  exhibiting;  nearly  all  the  iron  in  the  present  exhibition  hav« 
ing  been  deposited  by  the  firm  of  Morris,  Jones  &  Co.,  who  deserve 
great  credit  for  their  zeal  in  promoting  the  object  of  the  Institute  in 
this  important  department. 

A  First  Premium  is  awarded  to  No,  1716,  twenty  bars  of  rolled 
iron,  by  Moore  &  Hooven,  Norristown,  Pa.,  deposited  by  Morris, 
Jones  &  Co.  This  iron  is  exceedingly  well  handled :  the  bars  are 
round,  well  straightened,  and  trimmed  at  the  ends.  It  is  believed  to 
be  of  good  quality. 

A  Second  Premium  to  No.  1718,  six  sheets  of  boiler  iron,  made  by 
Henry  Potts  &  Co.,  Pottstown,  Pa.,  deposited  by  Morris,  Jones  &  Co. 
These  aro  the  largest  sheets  of  boiler  iron  that  have  been  exhibited. 


Digitized  by  LjOOQ IC 


Seport  qftht  Commit  lee  on  Exhibitions.  367 

being  22  feet  long  by  30  inches  broad;  the  largest  of  tliem  weighing 
585  pounds'.    They  are  well  rolled,  and  appear  to  be  of  good  quality. 
The  judges  make  favorable  mention  of  No.  1535,  ten  bars  of  char- 
coal hammered  iron,  by  Jacob  B.  Weidman,  Lebanon  county,  Pa. 
Very  neatly  hammered,  and  of  good  quality.    No.  1 560,  a  lot  of  rolled 
iron  of  various  sizes,  and  a  bundle  of  wire  rods,  by  Thomas  &  Ogden, 
Philadelphia.    Very  handsomely  rolled,  and  of  good  quality;  but  not 
superior  to  that  for  which  they  received  a  premium  at  the  last  exhi- 
bition.   No.  1722,  rolled  iron,  by  Jamea Rowland  &  Co.,  Philadelphia. 
Neatly  rolled,  and  considered  to  be  a  very  creditable  article.    No. 
1719,  circular  sheets  of  boiler  iron,  by  Yearsley  &  Bro.,  Coatesville, 
Fa.;  No.  1720,  boiler  iron,  by  J.  &  J.  Forsyth  &  Sons,  Gallagherville, 
Fa.;  No.  1721,  do.,  by  Rowland  &  Hunt,  Cheltenham,  Pa.:  all  hand- 
somely made  and  good  articles.    No.  1572,  slit  rods,  by  Valentine  & 
Thomas,  deposited  by  Samuel  Milliken,  of  good  quality,  and  equal  to 
those  formerly  exhibited. 

YL— Umbrellas. 

The  quantity  and  variety  of  goods  in  this  department  of  the  exhi- 
bition is,  this  year,  unusually  small.  The  judges  have  not  thought 
proper  to  recommend  any  awards,  but  notice  No.  114,  a  case  of  um* 
brellas  and  parasols,  by  Wm.  A.  Drown,  as  containing  many  hand- 
some specimens  of  skill  and  good  taste.  Also,  No.  120,  cane  umbrellas, 
by  W.  U.  Richardson;  an  improved  article,  of  great  convenience  to 
travelers. 

VII. — Lamps  and  Oas  Fixtures. 

A  principal  part  of  the  d»play  in  this  division  of  the  exhibition  is 
derived  from  the  extensive  establishment  of  Cornelius  &  Co.,  of  Phila- 
delphia; their  assortment  of  ornamental  lamps  and  gas  pendants  being 
fully  equal  to  the  productions  of  former  years.  The  magnificent  chan- 
delier made  by  them  for  the  Opera  House  at  New  York,  surpasses  all 
heretofore  exhibited  in  beauty  and  effect  For  it  a  First  Premium  is 
awarded. 

To  E.  Whelan  &  Co.,  Philadelphia,  for  parlor  chandeliers,  of  taste- 
ful design,  a  Third  Premium. 

The  lard  lamps  by  J.  W.  Henry,  of  Philadelphia,  and  H.  P.  Kelsey, 
are  equal  in  excellence  to  those  of  last  year. 

The  so-called  portable  gaslamps,  by  E.  J.  Clause,  give  a  pleasant 
and  cheap  light,  derived  from  an  inflammable  liquid  mixture;  but,  in 
the  opinion  of  the  judges,  do  not  appear  to  be  exempt  from  danger, 
if  used  carelessly. 

VIII. — Hardware  and  Cutlery. 

In  this  interesting  and  well  sustained  department,  the  judges  express 
their  gratification  in  being  able  to  remark  that  the  specimens  exhibited 
evince,  on  the  part  of  the  manufacturers,  a  determination  to  maintain 
the  high  reputation  which  has  been  acquired  in  this  branch  of  Ameri- 
can industry.  They  desire  that  this  remark  should  be  understood  as 
universally  applicable  to  the  articles  submitted  to  their  inspection. 
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workmanship  of  these,  especially  the  double  barreled  rifle,  and  shot 
gun,  is  of  the  best  kind;  they  are  neat,  well  proportioned,  substactial, 
and  finished  with  excellent  taste. 

No.  637,  axes,  by  Wm.  Mann,  Jr.,  Lewistown,  Pa.,  deposited  by 
Martin  Buehler  &  Bro.  The  judges  consider  these  as  the  best  artide 
of  the  kind  ever  examined  by  them.  The  surfaces  are  remarkably 
free  from  flaws;  the  tools  are  well  proportioned  and  elegantly  finished. 

No.  675,  gilt  buttons,  by  Wadhams  &  Co.,  Wolcoltville,  Conn.,  de- 
posited by  D.  D.  Byerly.  Elegantly  finished  in  all  respects^  and  show- 
ing a  high  state  of  perfection  in  this  branch  ol  manufactures. 

No.  719,  samples  of  stocks  and  dies,  by  J.  M.  King,  Waterford,  N. 
Y.,  deposited  by  Curtis  &  Hand.  These  articles  appear  to  have  been 
made  with  great  care  in  all  respects,  in  the  forging,  filing,  tempering, 
and  finishing. 

No.  684,  cast-iron  butt  hinges,  by  W.  P.  Cresson,  Philadelphia. 
Remarkable  for  excellence  of  finish  in  all  respects. 

A  Second  Premium  is  adjudged  to  each  of  the  following: — 

No.  608,  hammers  and  sample  tools,  by  B.  Richardson  &  Son,  Phila- 
delphia. Very  well  made,  highly  finished,  and  well  adapted  to  the 
uses  to  which  they  are  to  be  applied. 

No.  646,  augers,  by  A.  Conard,  Whitemarsh,  Pa.,  deposited  by 
Thompson,  Carr  &  Co.  Highly  creditable  to  the  taste  and  skill  of  the 
maktdr. 

No.  645,  saddlers*  tools,  by  James  M.  Huber,  Philadelphia.  Well 
made  articles. 

No.  678,  saddlers'  tools,  by  J.  Steiner  &  Co.,  Philadelphia.  Very 
creditable  to  the  makers. 

No.  714,  hoes,  tobacco  knives,  &c.,  by  Canfield  &  Co.,  Newark,  N. 
J.     Well  got  up,  in  every  respect. 

No.  628,  brass  cocks,  by  Odell  and  English,  Baltimore.  Well  made, 
well  finished,  and  beautiful  specimens. 

The  makers  of  the  following  named  articles  have  mostly,  if  not  all, 
received  first  premiums  at  former  exhibitions  for  the  excellence  of 
their  manufactures.  The  present  specimens  fully  sustain  the  deserv- 
edly high  reputation  of  their  respective  makers: 

No.  611,  brass  cocks,  by  Lambe  &  Co.  612,  saws  and  tools,  by  W. 
P.  Cresson.  632,  planes,  by  E.  W.  Carpenter.  633,  stocks  and  dies, 
by  B.  Martins.  649,  brass  ware,  by  Frederick  Jordan.  658,  edge 
tools,  by  John  Beally.  659,  butt  hinges,  by  Roy  &  Co.  670,  fila«, 
by  R.  Murphy.  671,  shoemakers*  tools,  by  C  H.  Blittersdorf.  673, 
carriage  and  machine  bolts,  by  E.  &  P.  Coleman.  698,  planes,  by 
John  Colton.  717,  screws,  by  the  N.  E.  Screw  Company.  722, 
wrenches,  by  S.  Merrick,  Springfield,  Mass.  609,  shears,  by  R. 
Heinisch. 

The  judges  deem  it  but  justice  to  notice  particularly  the  substantial 
and  well  made  stand  of  vises,  made  by  Fisher  &  Martin,  of  Newport, 
Maine.  A  similar  article,  from  the  same  makers,  is  now  in  the  hands 
of  the  Committee  on  Science  and  the  Arts,  for  examination. 
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of  favorable  notice  2  No.  601,  scythes,  by  R.  B.  Dunn,  dep.  by  J.  J. 
Duncan  &  Co.  607,  scythes,  by  J.  S.  Chandler  &  Co.,  dep.  by  E.  S. 
Handy  &  Co.  620,  scythes,  by  Roby  &  Sawyer,  dep.  by  Edw.  Lewis. 
615,  shovels  and  spades,  by  David  Snyder.  626,  shovels,  by  James 
Wood  &  Sons*  629,  shovels,  by  John  Weightman.  631,  spades,  by 
T.  &  B.  Rowland. 

Special  praise  is  also  bestowed  in  the  judges'  report  upon  No.  616, 
ship  caulkers'  tools,  by  Win.  Noble;  624,  hoes,  by  J.  Souder ;  627, 
post  hinges  for  gates,  by  Seymour  &  Bro. ;  636,  bridle  bits,  &c.,  by 
John  Robbins;  635,  gun  locks,  by  James  Golcher ;  614,  hatchets,  by 
Chas.  Sonntag ;  642,  weaver's  steel  reed,  by  J.  A.  Gowdey ;  653,  locks, 
by  A.  Prutzman  ;  655,  locks  and  latches,  by  Livingston,  Roggen  & 
Co. ;  660  &  661,  hinges  and  shutter  fastenings,  by  Seymour,  Bro.  & 
Co.;  674,  sad  irons,  by  Carr  &  Haines;  691  &  692,  locks,  by  Joseph 
Nock ;  701  &  716,  shoe  knives,  by  J.  &  L.  Ames;  702,  screwdrivers, 
by  Chas.  Souder ;  720,  iron  pump  and  waf9e  irons,  by  Auger  &  Lord ; 
721,  waffle  irons,  by  Chapman,  Randall  &  Co. ;  606,  coffee  mills,  by 
J.  Kirchberg ;  654,  do.  by  W.  C.  Lawson  ;  669,  do.  by  Livingston, 
Roggen,  &  Co.;  619,  gardener's  tools,  by  H.  A.  Dreer.  They  also 
notice  No.  647,  samples  of  improved  patent  fish  hooks,  as  a  well  made 
and  very  ingenious  contrivance.  The  razor  strops  by  C.  Y.  Haines, 
and  also  those  by  Snyder  &  Morris,  are  a  fair  creditable  article. 

Among  the  wire  work,  the  following  are  mentioned  as  very  credit- 
able to  the  makers,  and  worthy  of  the  special  notice  of  the  Institute. 
Nos.  153S,  1539  &  1540,  woven  wire,  sieves,  and  dish  covers,  by  Wat- 
son &  Cox ;  1648  &  1676,  woven  wire,  by  W.  M.  &  J.  B.  Wickersham; 
1653,  wire  cloth  and  sieves,  by  J.  &  D.  Sellers;  1682,  woven  wire, 
twilled  and  plain,  by  James  Douglass. 

A  number  of  excellent  articles  in  the  collection  of  hardware  were 
brought  in  too  late  to  be  entered  on  the  judges'  lists;  and  some  o 
those  which  were  entered  in  time,  they  were  unable  to  find. 

IX. — Saddlery  and  Harness. 

The  display  of  saddlery  and  harness  was  not  extensive,  and,  as  a 
whole,  in  the  opinion  of  the  judges,  decidedly  inferior  to  previous exhi- 
bitlons.  The  deservedly  high  reputation  of  our  Philadelphia  mechanics' 
in  this  branch  of  business,  could  scarcely  be  ascertained  by  a  visit  to 
the  present  exhibition.  There  is  no  doubt  that  an  excellent  and  highly 
creditable  assortment  might  have  been  made,  of  articles  taken  from 
the  cases  of  the  manufacturers,  intended  for  their  ordinary  sales.  So 
much  apparent  apathy  in  this  department  is  to  be  regretted, — and  a 
hope  is  indulged  that,  at  future  exhibitions,  the  well  known  taste  and 
skill  of  our  mechanics  may  be  more  fully  represented.  Should  this 
not  be  the  case,  an  opportunity  will  be  furnished  to  manufacturers 
from  distant  places  to  carry  off  the  honors  of  the  Institute. 

A  First  Premium  is  awarded  to  Robert  Carey  of  Philadelphia,  for 
a  Shartoe  saddle.  No.  439,  of  good  style  and  excellent  workmanship. 

Second  Premiums  to  the  following : 

No.  314,  a  russet  traveling  trunk,  by  Thomas  W.  Mattson,  Phila* 
delphia,  considered  by  the  judges  as  an  excellent  article. 

Mo.  406,  a  trunk  of  patent  leather,  by  John  Unruh,  Philadelphia. 
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No.  396,  a  russet  traveliDg  trunk,  with  drawers,  by  Jacob  Mojer, 
Philadelphia,  of  good  workmanship. 

A  Third  Premium  is  adjudged  to  No.  404,  a  mail  coach  trunk,  br 
E.  P.  M oyer,  a  convenient,  light  and  substantial  article.  Also  to  No. 
398,  cowhide  whips,  by  Charles  Cummings,  Philadelphia^  very  credit- 
able specimens  of  this  kind  of  goods. 

The  judges  mention  favorably.  No.  315,  single  harness,  by  W.  W. 
Moyer.  No.  335,  saddle  trees,  by  Baldwin,  James  &  Co.  No.  327, 
ornaments  for  harness,  by  F.  C.  Key,  Philadelphia.  No.  433,  a  bat- 
box,  by  Charles  Coward;  and  No.  371,  a  saddle,  by  George  Tees. 

Several  other  trunks  and  valises  were  deposited ;  but  being  locked, 
the  judges  could  not  examine  them  fully. 

X. — Models  and  Machinery. 

The  judges  appointed  to  examine  this  department  of  the  exhibition, 
report  that  they  have  devoted  considerable  time  to  the  duty ;  bnt  fear 
that  it  has  not  been  completely  performed,  in  consequence  of  the  great 
extent  and  variety  of  the  deposits  in  this  branch.  They  sugg<^t  that 
their  labors  would  be  essentially  diminished  by  meeting  upon  the  days 
appropriated  to  receiving  goods,  prior  to  the  opening  of  the  exhibition; 
whereby  a  better  opportunity  would  be  afforded  for  examinatioo,  and 
exclusion  of  articles  unworthy  a  place  in  the  exhibition ;  and  also  for 
consultation  with  the  inventors,  when  desired.  The  limits  of  their 
report  not  affording  suflScient  space  for  even  a  brief  notice  of  all  the 
articles  entered  upon  their  list;  they  have  confined  themselves  to  an 
enumeration  of  such  as  are  deemed  worthy  of  awards^  or  especial 
commendation. 

Some  of  the  machines  which  would  require  more  extended  trial 
and  examination  than  the  short  period  of  the  exhibition  allows,  are 
referred  to  the  notice  of  the  Committee  of  the  Institute  on  Science  and 
the  Arts,  to  whom  such  investigations  properly  belong. 

To  this  class  belong  the  following : 

No.  1542,  a  tubular  steam  boiler,  by  James  Montgomery,  of  Ten- 
nessee. 

No.  1564,  a  direct  action  steam  hammer,  by  L.  Kirk,  Reading,  Pa. 

No.  1576,  samples  of  fire  brick,  by  Dager  &  Potts,  Montgomery  co., 
Pennsylvania. 

No.  1586,  smut  machine,  by  J.  Johnson,  Wilmington,  Del. 

No.  1609,  rotary  steam  engine,  by  James  Black  &  Co.,  Phila. 

No.  1659,  rotary  blast  generator,  by  C.  C.  Lloyd,  Philadelphia. 

To  the  following  named  articles.  First  Premiums  are  awaided : — 

No.  1554,  a  cutting  press,  by  J.  S.  Eckfeldt,  of  the  U.  S.  Mint.  Of 
this  article  the  judges  remark  that  it  is  not  inferior  to  the  hitherto  uu« 
surpassed  productions  of  that  establishment,  in  tastefulness  of  design, 
fitness  of  proportions,  and  exquisite  beauty  of  finish. 

No.  1553,  a  card  printing  press,  by  S.  P.  Ruggles,  of  Boston  ae- 
posited  by  James  Young.    Of  great  simplicity  nnd  rapid  action. 

No.  1550,  a  weighing  cart,  by  J.  A.  Stewan,  Philadelphia.  This 
cart  is  provided  with  a  compound  lever  balance^  for.  weighing  the  load 
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T^o.  1697,  wrought  iron  tubes,  bjr  Morris,  Tasker,  <i  Morrisi  Phila- 
delphia. These  tubes,  intended  for  steam,  gas^  or  water,  manifest 
great  skill  in  this  important  manufacture. 

No.  1672,  hydraulic  rams,  by  Henry  Birkenbine,  Philadelphia.  In 
the  construction  of  these  machines,  of  various  sizes,  for  raising  water, 
the  manufacturer  appears  to  have  been  highly  successful. 

No.  1737,  power  loom,  by  James  Nield,  Taunton,  Mass.  This  loom 
is  furnished  with  a  rotating  shuttle  box,  admirably  adapted  to  weav- 
ing plaids,  carpeting,  &c. 

No.  I727i,  locomotive  chimney,  with  spark  arrester,  by  French, 
Baird,  &  Campbell,  Philadelphia  :  the  efficiency  of  which  is  satisfac- 
torily attested. 

The  two  following  were  adjudged  worthy  of  a  First  Premium;  but 
Mr.  Whitney  and  Mr.  Agnew  being  members  of  the  Board  of  Mana- 
gers, are  precluded  by  our  rules  from  receiving  any  award: 

No.  1583,  railroad  wheels,  by  A.  Whitney  k.  Son,  Philadelphia. 
These  wheels  are  cast  with  chilled  rims,  and  then  annealed  in  such  a 
manner  as  to  prevent  the  unequal  tension  which  renders  such  castings 
peculiarly  liable  to  fracture. 

No.  1615,  seal  press,  made  for  the  U.  S.  District  Court,  by  John 
Agnew,  Philadelphia.    A  very  well  made  and  excellent  article ;  wor- 
thy of  the  distinguished  reputation  of  the  maker. 
Second  Premiums  are  awarded  as  follows : — 
No.  1522,  S.  P.  Miller  of  Philadelphia,  for  a  machine  for  hand 
pressing  bricks. 

No.  1529,  T.  S.  Speakman,  Philadelphia,  for  a  rock  excavator,  be- 
lieved to  be  a  useful  machine. 

No. ,  D.  0.  Prouty,  Philadelphia,  for  an  extensive  display  of 

useful  agricultural  implements. 

No.  1575,  R.  D.  Ford,  Philadelphia,  for  a  slide  rest,  excellently  fin- 
ished :  deposited  by  Dr.  Beck. 
No.  1635,  Adam  Gawthrop,  Chester  co.,Pa.,  for  an  hydraulic  ram. 
No.  1523,  Benjamin  Wiggins,  Bucks  county,  Pa.,  for  an  improved 
plough,  of  excellent  model  and  finish :  the  mechanical  work  by  George 
Buckman. 

No.  1524,  Taylor  &  Flagler,  Peekskill,  N.  Y.,  for  a  portable  forge  j 
very  complete  and  compact. 

No.  1525,  Evans  &  Watson,  Philadelphia,  for  a  portable  water 
closet;  judiciously  contrived. 

No.  1649,  John  Mc.  Clintock,  Philadelphia,  for  a  morlising  and  ten- 
oning machine. 

Nos.  1676-7,  Henry  Jenkins,  Pottsville,  Pa.,  for  woven  wire  and 
wire  railings. 

No.  1728,  James  Smith  &  Co.,  Philadelphia,  for  machine  cards,  made 
in  the  exhibition,  on  their  beautiful  and  compact  card  setting  machine. 
No.  1733,  J.  H.  Stewart,  Philadelphia,  for  his  improved  card  print- 
ing press. 

No.  1678,  Joseph  Turner,  Kensington,  for  an  improved  spinning 
nachine. 
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No.  1569,  B.  R.  Smith,  Philadelphia,  for  a  double  action  lifticg 
pump,  ingeniously  contrived. 

No.  1669,  William  Willard,  Philadelphia,   for  leather  hose,  well 
made. 

No.  1627,  Thomas  Jackson,  Reading,  Pa.,  for  samples  of  flat  rope. 

The  judges  also  mention  the  following  as  worthy  of  favorable  no- 
tice and  commendation: 

No.  1511,  Printing  Press,  by  Adam  Ramage, Philadelphia;  1702-3, 
copying  and  seal  presses,  by  Charles  Evans,  Philadelphia  ;  1543-4-5, 
platform  and  other  scales,  by  E.  &  T.  Fairbanks,  St.  Johnsbury,  Vt^; 
15S1,  platform  scales,  by  Ellicoit  &  Abbott,  Philadelphia ;  also  plat- 
form scales  by  Root  &  Chase,  York,  Pa.,  by  Livingston  &.  Roggao, 
Pittsburg, and  by  Gottlieb  M.  Barth,  Philadelphia;  1503,  hay  rakes, 
by  Silas  Roads,  Bucks  county.  Pa. ;  165S,  mortising  machine,  by  J. 
A.  Fay,  Eeene,  N.  H.,  and  1630,  do.,  by  Thomas  Rogers,  Philadel- 
phia, Pa.;  1646,  smiths'  bellows,  by  O.  W.  Metz,  Philadelphia,  and 
1570,  do.,  by  M.  S.  Reeves,  Philadelphia ;  1653-4,  wire  work  and  ma- 
chine Cardsjby  J.  D.  Sellers,  and  Sellers  &  Pennock,  Philadelphia; 
1660-1-2-3,  agricultural  implements,  by  E.  Chandler,  Philadelphia. 

Hydraulic  rams,  and  several  pumps,  by  W.  &  B.  Douglass,  of  Mid- 
dletown,  Conn.,  were  not  received  in  time  for  competition,  having  been 
unavoidably  detained  on  the  way.  They  all  appear  to  be  good  ani- 
cles.  One  of  the  rams  was  in  operation  during  several  days  of  the 
exhibition  ; — doing  its  work  in  a  satisfactory  manner. 

XI. — Stoves  and  Orates. 

The  present  exhibition  is  remarkable  for  the  number  of  good  cook- 
mg  stoves  and  ranges  which  have  been  deposited.  The  competition 
iu  this  business,  within  the  last  few  years,  has  produced  such  great 
improvement  both  in  the  principle  and  form  of  cook  stoves,  that  culi- 
nary operations  are  now  rendered  easy,  in  the  use  of  either  wood  or 
coal. 

The  judges  in  this  department  report,  that  they  consider  the  follow- 
ing named  excellent  stoves  as  fully  equal  in  merit  to  those  which  have 
t-eceived  first  premiums  at  former  exhibitions ;  but  perceiving  no  mark- 
ed superiority  over  some  formerly  exhibited,  they  decline  making  any 
award  in  favor  of  those  deposited  this  year.  In  those  mentioned  be- 
low, the  judges  perceive  so  little  difference  in  merit  that  they  do  not 
think  themselves  justified  in  making  a  preference;  considering  these 
all  deserving  of  equal  credit: 

No.  1504,  American  hot  air  cook  stove,  by  Low  &  Hicks^  Troy,  N. 
Y.,  deposited  by  North  &  Harrison,  Philapelphia. 

No.  1505,  Fay's  Eureka,  cook  stove,  Troy,  N.  Y.,  deposited  by 
North  &  Harrison,  Philadelphia. 

No.  1506,  Washington  air  tight  cook  stove,  Anthony  Davy  &  Co., 
Troy,  N.  Y.,  deposited  by  North  &  Harrison,  Philadelphia. 
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Nos.  1508-9,  At  wood's  patent  empire  cook  stove,  by  At  wood,  Troy, 
N.  Y.,  deposited  bjr  E.  Fizell,  Philadelphia. 

No.  1641,  Stewart's  air  tight  summer  and  winter  cook  store,  by  B. 
P.  Stewart,  Troy,  N.  Y.,  deposited  by  North  &  Harrison. 

The  following  named  are  mentioned  by  the  judges  as  being  fully 
equal  to  those  presented  at  former  exhibitions  hy  the  same  makers, 
who  then  received  premiums  : 

No.  1629,  Granger's  brick  oven  cook  stove,  by  W.  P.  Cresson«  Phi- 
ladelphia. 

No.  1626,  parlor  cook  stove,  by  W.  P.  Cresson,  Philadelphia. 

No.  1633,  air  tight  cook  stove,  by  Wager  &  Dater,  Troy,  N.  Y.,  de- 
posited by  P.  W.  Baker,  Philadelphia. 

No.  1647,  cook  stove,  by  P.  F.  Hagar,  Philadelphia. 

The  following  are  considered  by  the  judges  as  excellent  stoves,  and 
worthy  of  creditable  notice: 

No.  1519,  Thatdier's  Union  airtight  cook  stove,  by  John  W.  Henry, 
Philadelphia. 

No.  1517,  hot  air  cook  stove,  by  F.  W.  Most,  Philadelphia. 

Also  cook  stoves  by  Mathieu  &  Doiseau,  and  by  John  B.  Kohler^ 
Philadelphia. 

Of  the  cooking  ranges,  they  report  as  follows : 

No.  1624,  portable  cooking  range,  by  Julius  Fink,  Philadelphia. 
This  range  maintains  the  credit  of  the  maker,  who  received  for  it  a 
first  premium  on  a  former  occasion. 

No.  1704,  cooking  range,  by  Jordan  L.  Mott,  N.  Y.,  deposited  by 
Williams  &  Hinds,  Philadelphia.  This  range  also  received  a  premium 
at  the  last  exhibition. 

No.  1534,  patent  cooking  range,  by  J.  Beebe  *  Co.,  N.  Y.,  and  No. 
1617,  an  eight  boiler  range,  by  Lloyd  &  Feltwell,  Philadelphia,  are 
also  creditable  articles. 

Among  the  warm-air  furnaces,  for  heating  buildings,  the  judges  no- 
tice: — 

No.  1533,  Fox's  patent  warm  air  furnace,  by  James  Beebe  &  Co., 
N.  Y.,  deposited  by  Peters  &  Co.  This  furnace  is  deemed  worthy  of 
a  Second  Premium. 

No.  1655,  hot  air  furnace,  by  David  Culver,  N.  Y.,  deposited  by  C. 
&  J.  W.  Clothier,  Philadelphia.  To  this  is  adjudged  a  Third  Pre- 
mium. 

A  great  variety  of  stoves  for  burning  wood  are  exhibited.  Among 
those  of  cast-iron,  the  most  creditable  for  design  and  castim?  are, 

No.  1639,  Charles  I.  air  tight  parlor  stove,  by  Ransom  &  Co.,  Al- 
bany, N.  Y.,  deposited  by  North  &  Harrison. 

No  1530,  Stanley's  parlor  air  tight  stoves,  by  Warnick,  Leibrandt 
&  Co.,  Philadelphia. 

The  following  air  tight  stoves  of  sheet-iron,  for  burning  wood,  are 
rioted  as  worthy  of  commendation: — 
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No.  1671,  sereral  stoves,  some  with  cast-iron  bases,  by  F.  Fcering 
&  Co.,  Phiiadelphia. 

A  number  of  very  creditable  radiators  are  deposited  by  Fcering  k 
Co.«  J.  B.  Kohler,  H.  O.  Bartle,  S.  Kirby,  and  others. 

No.  1640,  a  ventilating  parlor  coal  stove,  by  J,  McGregor,  N.  Y., 
deposited  by  North  &  Harrison.  An  excellent  stove,  in  the  form  of 
air  tight  wood  stoves,  and  in  the  use  of  which,  a  saving  of  coal  will 
doubtless  result. 

No.  1515,  air  tight  parlor  stove  for  coal,  by  A.  T.  Dunham,  Troy, 
N.  Y.,  deposited  by  Cox  &  Boughton,  Philadelphia.  A  cast-iroa 
stove,  with  radiating  flues;  a  very  serviceable  and  good  stove. 

Nos.  1674-5,  coal  grate  and  port  mantel,  by  Lloyd  &  Co.,  Philadel- 
phia, are  pretty  designs,  and  of  creditable  workmanship;  deemed 
worthy  of  a  Second  Premium. 

No.  1725,  French  cook  stove,  by  John  McGnigan,  Philadelphia. 
Made  of  tin,  and  intended  for  summer  use — it  appears  to  be  admira- 
bly adapted  for  cooking  with  a  very  small  quantity  of  charcoal. 

No.  1637,  a  lot  of  fire  bricks  and  cylinders  for  stoves,  by  H.  Mann, 
Philadelphia.  These  appear  to  be  excellent  articles,  and  are  worthy 
of  creditable  notice. 

XII. — Cabinet  Ware  and  Furniture. 

It  has  been  a  subject  of  regret,  at  former  exhibitions,  that  the  dis- 
play of  cabinet  ware  was  so  limited,  both  in  extent  and  variety;  and 
this  is  the  case,  even  in  an  increased  degree,  on  the  present  occasion. 

It  seems  singular  that,  in  Philadelphia,  where  such  a  quantity  of 
furniture  is  made,  of  every  variety — both  of  the  rich  and  costly  as  well 
as  of  the  plain  and  serviceable,  that  the  judges  in  this  department 
should  be  called  only  to  examine  a  few  chairs,  window  blinds,  and 
miscellaneous  articles,  to  the  amount  of  only  about  two  dozen  !  The 
Committee  are  so  fully  impressed  with  this  consideration,  that  they 
feel  it  their  duty  to  suggest  the  propriety  of  increased  exertion  for  the 
promotion  of  future  exhibitions  of  this  branch  of  productive  industry. 
They  believe  that  the  means  are  ample,  and  only  require  proper  efforts 
to  bring  them  into  view. 

In  this  department,  a  First  Premium  is  awarded  to  No.  1254,  glass 
paper,  made  at  the  Eagle  Works,  Baltimore,  and  deposited  by  Oliver 
Evans,  Philadelphia.  This  article  is  made  of  unmixed  glass,  put  on 
in  the  best  manner,  and  adhering  with  unusual  pertinacity. 

Each  of  the  following  is  deemed  worthy  of  a  Second  Premium: — 

No.  400,  buffalo  hide  glue,  by  Charles  Cummings,  Philadelphia. 
Remarkable  for  its  fine  quality. 

No.  1267,  fancy  chairs,  by  Wm.  Sanderson,  Philadelphia. 

No.  1329,  a  secretary  book  case,  by  Richard  Mitchell,  Newport, 
Bucks  county.  Pa.  This  article  is  considered  to  merit  this  award  in 
encouragement  of  the  efforts  of  the  maker. 

No.  1350,  a  marble-top  table  and  chairs,  by  Quantin  &  Lutz,  Phila- 
delphia.   The  handsomest  articles  ol  the  kind  in  the  exhibition. 
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Third  Premiums  to  the  succeeding: 

No.  1224,  reed  window  blinds^  by  Martin  Free,  Philadelphia.   Well 
prepared  articles. 

No.  126S,  venitian  blinds,  by  (i.  W.  Zimmerman,  Philadelphia. 

No.  1289,  furniture  knobs,  byLatting&Hanburger,  Philadelphia. 

No.  1301,  fancy  and  invalid  chairs,  by  A.  McDonough,  Philadel- 
phia.   Exhibiting  his  usual  good  work. 

The  following  are  considered  as  deserving  of  approbatory  notice: — 

No.  399,  curled  hair,  by  Charles  Curamings,  Philadelphia;  of  fine 
quality. 

No.  911,  sacking  bottoms  and  awning  wing,  by  Fox  &  Wagner, 
Philadelphia. 

No.  922,  sacking  bottom,  by  J.  H.  Foster,  Philadelphia. 

No.  1290,  venitian  blinds,  by  L.  Kunitz,  Philadelphia.     Well  made 
articles. 

No.  1315,  hair  spring  mattrass,  by  E  Foliot,  Philadelphia.    This 
is  a  good  article,  and  deserves  commendation.    It  is  hoped  that  further 
improvement  will  be  made  in  the  manufacture  of  these  desirable  da 
mestic  conveniences. 

No.  1330,  a  patent  fan  rocking  chair,  by  Charles  Horst,  New  Or- 
leans, deposited  by  C.  Gerke.    An  ingenious  contrivance. 

XIII, — Musical  Instruments. 

The  number  of  pianos  deposited  was  very  large,  and  the  judges  on 
musical  instruments  devoted  much  time  and  labor  to  a  careful  exami- 
nation of  their  respective  qualities.  In  their  report,  they  state  that 
they  were  particularly  embarrassed  in  their  trials  of  the  pianos,  on  ac- 
count of  the  difference  of  pitch  to  which  they  were  tuned,  amounting, 
in  some  instances,  to  a  full  semi-tone — sufficient,  where  qualities  ap- 
proximated, to  make  it  doubtful  what  might  be  the  respective  merits  of 
tone  if  the  pitch  were  identical.  They  suggest,  as  a  remedy,  that,  in  fu- 
ture exhibitions,  no  piano  should  be  received  for  competition,  unless 
tuned  to  a  high  concert  pitch;  by  which,  much  of  this  trouble  might  be 
avoided. 

Of  the  pianos  in  the  present  exhibition,  the  judges  state,  generally, 
that  a  majority  of  them,  by  six  different  manufacturers  in  this  and 
other  cities,  have  positive  merits;  showing  progress  in  the  art  of  con- 
struction. Except,  however,  in  one  instance,  which  will  be  hereafter 
mentioned,  no  novelty  or  improvement  was  observed  of  so  distinct 
and  important  a  character  as  to  justify  special  commendation.  In 
judging  the  pianos,  results  rather  than  means  have  been  regarded; 
conceiving  the  best  palpable  tests  of  a  musical  instrument  to  be  its 
musical  capabilities :  not  its  originality,  its  mechanical  ingenuity,  or 
that  elegance  of  finish  which  affects  neither  the  action  nor  the  tone, 
and  is  designed  to  please  the  eye,  not  to  satisfy  the  ear. 

The  judges,  aRer  devoting  ten  hours  to  examinations  and  compa- 
rative trials  of  the  pianos  exhibited,  were  unable  to  agree  unani- 
mously in  a  preference  for  any  one.  A  seven  octave  square  piano, 
No.  1276,  made  by  Conrad  Meyer,  seeming,  from  the  first  examina- 
tions of  the  instruments  in  the  positions  iti  which  they  were  placed  in 
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the  room,  to  be  superior,  was  mored  by  the  judges  and  placed  side 
by  side,  successively,  with  the  pianos  of  every  other  maker ;  and  this 
comparison  resulted  in  a  decision,  by  a  majority  of  the  judges,  that 
this  is  the  best  square  piano  in  the  exhibition.  The  ground  of  this 
decision  was  the  general  excellence  of  the  piano,  and  especially  its 
power  and  brilliancy*  The  judges  recommend^  and  the  committee 
award,  in  this  case,  a  Third  Premium. 

For  the  second  best  square  piano  in  the  exhibition.  No.  1291,  by 
Scbomacker  &  Co.,  a  Third  Premium  is  also  awarded  for  the  general 
excellence  of  the  instrument^  and  especially  for  the  agreeable  charac- 
ter and  purity  of  the  tone. 

A  grand  piano,  by  Schomacker  &  Co.,  receives  the  commendation 
of  the  judges  as  an  excellent  instrun>ent ;  the  bass  and  the  highest 
octave  having  a  volume  and  clearness  as  the  qualities  of  the  tone.  A 
«<  detached  sounding  board"  and  a  metal  «  sounding  box''  were  point- 
ed out  to  the  judges,  as  improvements  in  Schomacker  &  Co.'s  instru- 
ments. The  sounding  box  appeared  to  add  to  the  power  of  the  strings 
to  which  it  is  attached.  The  sounding  board,  as  an  improvement,  has 
been  referred  to  the  committee  of  the  Institute  on  science  and  the  arts, 
who  have  reported  favorably  upon  its  merits. 

The  judges  desire  it  to  be  distinctly  understood,  that  in  the  recom- 
mendations of  awards  above  made,  their  decision  was  the  result  of 
very  careful  examination ;  and  in  singling  out  the  pianos  of  two  ma- 
kers, as  superior  to  others,  they  do  so  with  the  declaration  that  seve- 
ral other  manufacturers  have  instruments  deposited,  which  are  altoge- 
ther creditable  to  their  skill, and  respectively  notable  for  some  peculiar 
merit. 

Two  chamber  organs  are  exhibited ;  one  of  which,  No.  1264,  by 
Corrie  &  Brady,  is  very  complete  for  its  size, — combining  most  of  the 
qualities  of  a  large  chtvrch  organ.  For  this  a  Third  Premium  is 
awarded. 

No.  1223,  a  chamber  organ,  by  Joseph  Buffiugton,  is  commended 
for  the  **  barrel  attachment." 

No.  1302,  a  case  of  flutes,  by  Pfaff,  and  No.  1249,  another  by  Wey- 
gandt,  are  most  creditable  specimens  of  workmanship.  Both  these 
makers  have  received  premiums  at  former  exhibitions. 

No.  1259,  a  valve  trumpet  and  trombone,  by  6.  Zoebish  &  Son, 
Nazareth,  Pennsylvania^  are  considered  worthy  of  a  First  Premium. 

XIV.— G&M,  China,  fyc. 

The  assortment  of  glass  in  this,  as  in  several  previous  exhibitions, 
gives  evidence  that  the  importance  of  the  art  has  called  to  its  aid  such 
talents  and  perseverance  as  continue  its  advancement.  It  is  to  be  re* 
gretted  that  no  china  ware  is  exhibited ; — and  in  earthenware  the 
samples  deposited  fall  short  of  a  iair  representation  of  the  present  con- 
dition of  the  art  in  this  country. 

No.  605,  glass  ware,  by  the  New  England  Glass  Company,  Boston, 
Mass., deposited  by  Muzzey  &  Monroe,  Philadelphia.  In  the  display 
made  by  this  company,  we  discern  a  new  and  beautiful  feature* 
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They  have  succeeded  admirably  in  producing  beautiful  tints  of  purple 
and  blue,  distributed  on  the  surface  of  the  flint  glass,  without  ming- 
ling ;  80  that  it  may  be  cut  or  engraved  distinct  in  each  color ; — the 
edges  of  the  cutting  being  smooth^  and  the  finish  complete.  For  the 
colored  glass,  in  the  exceeding  delicacy  and  uniformity  of  its  tints,  a 
First  Premium  is  awarded.  Of  the  pressed  and  cut  flint  glass,  the 
judges  remark  that  it  is  equal  to  any  heretofore  exhibited  by  this 
eompany. 

No.  604,  a  lot  of  glass,  by  the  Boston  &  Sandwich  Glass  Company, 
Boston,  Mass.,  deposited  by  Muzzey  &  Munroe.  This  company  has 
received  the  First  Premium  at  former  exhibitions,  and  the  quality  and 
variety  of  their  present  deposit  fully  sustains  their  well  established 
reputation  for  excellence  in  the  various  branches  of  their  manufacture* 
No.  638,  glassware,  by  the  Union  Glass  Works, Kensington,  depo- 
sited by  Kartell  &  Lancaster,  Philadelphia.  This  also  presents  some- 
thing new.  The  articles,  consisting  chiefly  of  cologne  and  toilet  bot- 
tles,— opal,  turquoise,  enamelled,  green,  chameleon,  &c.,  were  made 
in  an  open  or  hollow  ware  furnace,  of  bottle  glass.  Man^  of  the  tints 
are  as  rich  as  would  be  expected  in  flint  glass,  while  the  invoice  price 
of  the  ware  is  so  low  that  it  must  secure  a  constant  demand.  The 
hock,  cologne,  and  toilet  bottles,  of  colored  opaque  body,  are  considered 
as  deserving  a  First  Premium.  The  mineral  water  bottles  in  this  col- 
lection are  good. 

No.  Q5Q^  green  glass  ware,  by  Benners,  Smith  &  Campbell,  Dyott- 
ville.  This  is  an  assortment  of  carboys,  demijohns,  porter  and  mine- 
ral water  bottles,  &c.  The  demijohns  are  particularly  well  made,  and 
worthy  of  a  Second  Premium. 

No.  682,  green  glass  ware,  by  Joel  Bodine  &  Son,  Williamstown, 
N.  J.,  deposited  by  L.  Voigt,  Philadelphia.  Mineral  water  and  por- 
ter bottles,  equal  to  any  in  the  exhibition. 

No.  651,  Rockingham  ware,  by  Marker  4*  Taylor,  East  Liverpool, 
Ohio,  deposited  by  A.  C.  Hyer,  Philadelphia.  If  this  ware  maintains 
its  quality  in  the  variety  usually  made,  as  in  the  samples  submitted, 
the  manufacturer  deserves  substantial  encouragement. 

No.  7^3,  goblets  and  finger  dishes,  by  the  Albany  Glass  &  Porcelain 
Company,  deposited  by  Curtis  &  Hand.  Colored  glass,  tinged  through- 
out the  mass, — and  a  fair  article.  The  makers  are  recommended  to 
apply  to  the  committee  on  science  and  the  arts,  for  a  further  exami- 
nation. 

A  number  of  samples  of  stained  glass  for  windows  were  deposited ; 
but  of  these  much  of  the  material  and  work  is  foreign.  No.  686,  by 
Jones  &  Sawtell,  is  said  to  be  wholly  American  manufacture.  No. 
1241,  by  John  Gibson,  is  highly  creditable  for  artistical  design.  To 
each  of  these  a  Third  Premium!  The  judges  look  wuh  confidence  to 
a  great  improvement  in  stained  glass  at  an  early  period. 

XV. — Books  and  Stationery. 

The  judges  appointed  to  examine  the  articles  in  this  department, 
report,  in  substance,  as  follows : 

32* 
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No.  51,  book-binders'  dies^by  Gaskill  k  Copper,  Philadelphia.  The 
most  perfect  specimens  of  this  kind  of  work  ever  exhibited,  and  wor- 
thy of  a  First  Premiam. 

No.  105,  book-binding,  by  J.  B«  Lippineott  &  Ca^  Philadelphia. 
Quarto  Bibles  and  Books  of  Common  Prayer,  in  rery  superior  yelvet 
binding,  showing  many  decided  improvements  upon  any  thing  the 
judges  have  seen.  In  style  of  finish,  excellence  of  work  and  mate- 
rials, in  the  manner  of  fitting  the  clasps, — the  superiority  of  edge  gild- 
ing, in  the  joints,  &c.,  they  are  greatly  in  advance  of  any  work  here- 
tofore seen  by  the  judges.  They  are  justly  entitled  to  the  FiraC  Pre- 
mium. 

No.  107,  book-binding,  by  Joseph  T.  Altemus,  Philadelphia.  Cre- 
ditable specimens  of  fine  binding.  The  judges  particularly  notice  a 
quarto  copy  of  the  '<  Floral  Offering''  as  a  beautiful  spedmea  of 
fency  binding,  and  entitled  to  a  Second  Premium. 

No.  45,  samples  of  ink,  by  A.  W.  Harrison,  Philadelphia.  This 
article  has  been  tried  by  one  of  the  judges  for  two  years,  who  finds  it 
to  be  a  very  superior  ink.  It  is  deemed  worthy  of  a  Second  Pre- 
mium. 

No.  121,  patent  inkstands,  by  J.  B.  Lippineott  &  Co.  A  decided 
and  great  improvement  upon  the  inkstands  heretofore  made  upon  this 
principle.    A  Third  Premium. 

No.  104,  plates  for  letter  copying,  by  Geo.  Bumham,  Philadelphia. 
These  plates  were  tried,  and  found  to  answer  the  purpose  admirably. 
They  deserve  a  Third  Premium. 

The  judges  also  speak  favorably  of  No.  22,  ruling  pens,  by  W.  0. 
Hickok,  Harrisburg,  Pa.,  and  No.  46,  cases  for  jewelry  and  surgical 
instruments,  by  N.  A.  Simons  &  Co.,  Philadelphia. 

XVI. — Paper  Hangings. 

It  will  doubtless  surprise  many  to  learn  that  at  an  exhibition  of  do- 
mestic manufactures,  held  in  Philadelphia,  a  city  celebrated  for  the 
quantity  and  excellence  of  the  paper  hangings  made  within  it,  not  a 
single  article  of  the  kind  was  deposited.  We  would  more  willingly 
account  for  this  by  supposing  that  our  enterprising  manufacturers  of 
this  article  are  so  fully  engaged  in  the  supply  of  orders  from  custom- 
ers, that  they  have  forgotten  the  exhibition, — than  to  attribute  the 
neglect  on  their  part  to  any  want  of  zeal  or  disposition  to  encourage 
these  displays  of  the  progress  of  American  skill  and  improvement  in 
the  useful  arts. 

XVIL— Fine  Jlris. 

The  collection  of  specimens  under  this  head  is  not  as  extensive  or 
as  creditable  to  the  taste  and  skill  of  the  artists  as  could  be  desired, 
and  the  judges  express  a  regret  that  the  articles  offered  for  exhibition 
do  not  give  evidence  of  that  progress  which  those  who  feel  an  interest 
in  the  advancement  of  the  fine  arts  would  desire  to  see.  These  gene- 
ral remarks  apply  to  the  collection  as  a  whole :— -there  are,  however, 
a  few  specimens  of  very  deserving  merit. 
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No.  1205  &  1206,  drawings  in  India  ink,  by  A.  M.  Wiggin  and 
J.  R.  Whitney,  pupils  of  the  high  school.  These  specimens  are  highly 
creditable  to  the  young  artists.  We  hope  to  see  more  specioiens  of 
this  style  of  drawing  in  future  exhibitions. 

No.  1203,  crayon  drawings,  by  Francis  Mitchell.  Very  handsome 
specimens.  Of  the  drawings  deposited  by  pupils  of  the  high  school, 
it  may  be  generally  remarked  that  they  are  very  creditable  to  the 
school  and  to  the  teachers. 

No.  1216,  a  tulip,  in  water  colors,  by  Miss  Taylor.  A  beautifully 
executed  work. 

No.  1217,  transferred  engravings,  by  Frederick  Bourquin,  Philad. 
These  are  highly  meritorious :  not  for  any  new  invention  or  discovery; 
but  for  the  great  neatness,  beauty,  and  accuracy  of  execution.  A 
Third  Premium. 

No.  1236,  classic  figures,  by  Edward  Dufrene, Philadelphia.  It  is 
understood  that  these  are  models.  If  so,  they  are  works  of  merit,  and 
the  artist  should  be  encouraged.    A  Third  Premium  is  awarded. 

No.  1246,  stucco  work,  by  W.  H.  French.  Chaste  and  beautiful 
designs,  with  workmanship  of  the  best  character. 

No.  1226,  crayon  drawings,  by  M.  Beaugureau.  These,  in  mani- 
pulation and  fine  finish  are  very  superior,  though  the  drawing  is 
somewhat  stiff. 

No.  1261,  crayon  drawings  and  paintings,  by  Ph.  Beaugureau,  a 
son  of  the  above  mentioned  artist.  His  work  has  the  same  character 
of  exquisite  finish  with  that  of  his  father.  This  promising  young 
artist  received  a  premium  last  year. 

No.  1269,  engraved  portrait  of  Benjamin  West,  by  Samuel  Sartain. 
A  work  very  creditable  to  a  young  artist 

No.  1299,  « Tachygraphic  Painting,"  by  J.  B.  Hall,  Cincinnati. 
This  is  claimed  as  a  new  invention;  but  until  brought  to  a  greater 
state  of  perfection  than  at  present,  it  would  be  difficult  for  the  judges 
to  form  an  accurate  estimate  of  its  value  as  a  discovery,  or  of  the  per- 
fection to  which  it  may  be  brought  by  the  skill  of  the  artist. 

No.  1310,  painting  on  porcelain,  by  M.  Strasser,  Philadelphia.  Well 
executed  specimens  of  this  style  of  painting. 

No.  1322,  engraving  on  wood,  by  J.  H.  Brightly,  Philadelphia. 
This  shows  great  boldness  and  skill  in  execution,  and  for  so  large  a 
work  is  very  superior.    It  merits  a  Third  Premium. 

No.  1244,  ornamental  penmanship,  by  W.  J.  Canby,  Philadelphia. 
This  the  judges  consider  as  the  best  writing  exhibited. — Next  in  order 
they  rank  that  by  George  Stimpson  of  Boston,  which  has  the  merit  of 
great  freedom  and  boldness  of  execution.  Specimens  by  W.  P.  M. 
Ross  were  not  received  in  time. 

Daguerreotypes. — In  this  department  there  are  some  very  excel- 
lent specimens  in  the  exhibition,  and  the  judges  think  they  see  a  pro- 
gressive improvement  in  this  branch  of  art.  They  have  not  recom- 
mended an  award  in  favor  of  any  of  the  competitors;  but  are  disposed 
to  rank  as  first  in  order,  the  collection  of  McClees  and  Germon  as  con- 
taining the  largest  number  of  superior  specimens.  Next  to  these  they 
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place  those  by  M.  P.  Simons^ — which,  however,  are  closely  followed 
in  excellence  by  those  of  M.  A.  Root.  The  collection  of  Langenheim 
is  much  smaller  than  at  former  exhibitions;  but  shows  pieces  of  great 
merit. 

Although  the  judges  do  not  consider  this  department  as  strictly  be- 
longing to  the  Fine  Arts,  still  good  collections  of  specimens  are  attrac- 
tive and  add  to  the  interest  of  our  exhibitions. 

XVIII Jewelry  and  Silver  fVare. 

The  show  of  goods  in  this  branch  of  manufacture  is  much  smaller 
than  on  many  former  occasions.  The  judges  appointed  to  decide  oa 
the  comparative  merits  of  articles  deposited  in  this  department,  report 
that  they  have  found  nothing  of  peculiar  excellence,  exceeding  what 
has  been  shown  at  former  periods. 

In  the  two  cases  deposited  by  Bailey  &  Co.,  Philadelphia,  contain- 
ing a  variety  of  silver  ware,  the  judges  notice  some  samples  of  good 
hammering  and  iine  chasing;  the  work  being,  in  general,  creditable 
to  the  makers,  and  sustaining  the  reputation  formerly  acquired.  The 
bracelet  and  pin.  No.  707,  in  the  same  collection,  are  beautiful  speci- 
mens of  that  kind  of  work,  and  attract  admiration  by  the  brilliancy 
of  the  diamond,  and  the  style  and  taste  of  the  setting. 

No.  685,  a  case  by  H.  &  W.  Dubosq,  Philadelphia,  contains  a  great 
variety  of  small  articles  of  silver  ware,  consisting  of  combs,  card  cases, 
hair  pins,  &c.,  which  are  creditable  specimens  of  that  kind  of  work. 

No.  724,  an  assortment  of  gold  pens,  by  Bard  &  Bro.,  of  Boston  and 
New  York.  These  pens  were  carefully  tried  and  examined :  they  are 
well  finished,  and  are  pronounced  by  experienced  writers  to  be  excel- 
lent for  use.    They  deserve  a  Third  Premium. 

XW.— Marble  Work. 

The  place  allotted  to  this  branch  of  mechanical  industry  has,  in 
more  than  one  of  our  latter  exhibitions,  shown  a  very  limited  assort- 
ment ;  nor  is  the  display  of  the  present  year  by  any  means  so  varied 
and  extensive  as  might  be  expected  in  a  city  where  so  large  an  amount 
of  excellent  work  of  this  kind  is  produced. 

No.  1501,  a  marble  table,  by  Michael  Casey,  Harrisburg,Pa.  This 
is  made  from  a  '^conglomerate  marble'^  found  in  Lancaster  county, 
similar  to  the  Potomac  marble.  It  is  a  good  specimen,  but  a  higher 
polish  is  required  to  make  it  desirable  as  a  material  for  furniture. 

No.  1590,  marble  work,  by  Thomas  Hargrave,  Philadelphia.  A 
monumental  base  and  die,  on  which  reclines  the  figure  of  an  infant,  in 
a  sleeping  posture.  The  workmanship  on  base  and  die  is  well  done. 
The  infant,  being  the  work  of  an  artist,  should  have  been  referred  to 
the  judges  upon  fine  arts.  Two  lambs,  by  the  same  artist,  should  have 
had  the  same  reference.  In  the  same  lot  is  a  head  stone,  of  Italian 
marble,  with  a  carved  wreath  of  flowers,  enclosing  a  name  in  raised 
letters.  The  carving  is  tolerably  well  executed— the  lettering  is  not 
so  good. 

No.  174i2,  three  marble  mantels,  by  John  Eckstein,  Philadelphia. 
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ing  city,  much  more  costly  and  of  somewhat  higher  finish;  but  con- 
sider the  present  a  creditable  piece  of  work,  for  the  skill  siiown  in  its 
execution^  and  the  expense  incurred  in  getting  it  up.  The  black  and 
gold  Italian  marble  mantel  is  of  good  material  and  workmanship. 

XX. — Hats  and  Caps. 

From  the  enterprize  and  spirit  recently  manifested  by  the  manufac« 
turers  and  dealers  in  this  branch  of  business,  a  much  more  extensive 
exhibition  of  hats  and  caps  was  anticipated  than  that  which  actoally 
appeared.  The  judges  express  their  regret  at  this  apparent  apathy  of 
those  in  the  trade  from  whom  more  was  expected;  a  number  of  whom 
have  heretofore  merited  and  received  the  awards  of  the  Institute; 
thus  profiting  by  their  attention  to  former  exhibitions. 

No.  926,  men's  and  boys'  caps,  by  W.  P.  Erhardt,  Philadelphia. 
Well  and  neatly  made.  One  of  these  caps  deserves  some  notice  on 
account  of  its  convenience.  One  side  is  of  cloth,  and  the  other  of  oiled 
silk,  and  either  can  be  worn  outside  at  the  pleasure  of  the  wearer. 
This,  so  far  as  the  judges  know,  is  the  first  instance  of  such  an  ar- 
rangement applied  to  caps. 

No.  1000,  hats  and  caps,  by  Samuel  Hudson,  Philadelphia.  Well 
made  and  creditable  to  the  manufacturer.  One  silk  hat,  in  particular, 
for  Friends'  wear,  is  adjudged  worthy  of  a  Third  Premium. 

No.  1026,  hats,  caps,  and  furs,  by  T.  B.  Florence,  Philadelphia. 
Creditable  for  their  variety  and  good  make.  One  silk  hat  in  this  as- 
sortment, from  its  excellence  in  all  respects,  is  considered  to  deserve  a 
Third  Premium. 

No.  1036,  two  silk  hats  by  Evan  Morris,  Philadelphia.  These  hats, 
in  the  opinion  of  the  judges,  are  entitled  to  much  consideration  from 
their  perfection  in  make,  style,  neatness  of  finish,  trimming,  &c.  They 
are  indeed  of  superior  workmanship,  and  Mr.  Morris  being  an  actual 
manufacturer  of  hats,  is  entitled  to  the  First  Premium. 

No.  1035,  one  silk  hat,  deposited  by  A.  H.  Titus.  The  judges  sup- 
pose this  to  be  either  the  production  of  a  very  young  apprentice  to 
the  business,  or  deposited  for  the  purpose  of  obtaining  free  admission 
to  the  rooms.  It  has  been  worn,  and  is  destitute  of  merit  in  all  re- 
spects. 

The  hats  by  Charles  Bulkley,  E.  S.  Williams,  Geo.  Babe,  B.  Strat- 
ton,  and  Foster  &  Gebhard,  are  all  creditable  to  them  as  manufac- 
turers. 

The  furs  deposited  by  John  Davis,  Samuel  Louis,  Solis  &  Brother, 
and  by  Thomas  B.  Florence,  are  beautiful  specimens  of  productions 
in  this  line.  Those  of  Mr.  Davis  are  thought  to  be  rather  superior  in 
workmanship,  but  the  judges  feel  much  delicacy  on  this  point,  all  be- 
ing so  well  put  together. 

XXI. — Combs  and  Brushes. 

The  collection  of  goods  in  this  department  of  the  exhibition  is  ex- 
tensive in  quantity  and  variety,  embracing  many  articles  of  superior 
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heretofore  expended.    From  the  report  of  the  judges  appointed  toex- 
amine  the  articles  under  this  head,  we  compile  the  followiug: — 

No.  1046y  brushes,  by  Abel  &  Bicknell,  Philadelphia.  For  supe- 
riority and  perfection  of  workmanship,  and  for  beauty  of  &tyle  and 
pattern,  these  are  considered  worthy  of  a  First  Premium. 

No.  934,  brushes,  by  the  male  pupils  of  the  Penusylirania  Institu- 
tion for  the  Blind.  These  merit  honorable  distinction  for  excellence, 
of  workmanship,  considering  the  circumstances  under  which  tiiey  were 
manufactured. 

No.  1003,  sliell  combs,  by  Septimus  Winner,  Philadelphia.  Renaark- 
ably  excellent;  distinguished  for  their  workmanship,  and  for  beauty 
and  variety  of  style  and  pattern.    They  merit  a  First  Premium. 

No.  904,  fancy  combs;  by  Wm.  Redheffer,  Philadelphia.  For  per- 
fection of  workmanship,and  for  beauty  and  style  of  pat  tern ,  considered 
deserving  of  a  Second  Premium. 

No.  919,  combs,  by  Thomas  Simpson,  Philadelphia.  A  variety  of 
well  finished  and  creditable  articles.     Worthy  of  favorable  notice. 

An  assortment  of  excellent  brushes,  by  Edward  Clinton,  Philadel- 
phia, was  not  received  in  time  for  competition. 

XXII.— CoacA  Work. 

Our  enterprising  carriage  builders  have,  this  year,  graced  this  de- 
partment of  the  exhibition  with  an  assortment  of  vehicles  which  is  not 
only  highly  honorable  to  the  trade,  but  has  also  been  a  source  of 
gratification  to  the  public,  as  one  of  the  most  attractive  features  of  the 
exhibition.  On  very  few  former  occasions  has  so  much  elegant  and 
substantial  work  in  this  line  been  exhibited. 

After  careful  examination  and  consideration,  the  judges  in  this 
branch  have  recommended  First  Premiums  to  the  following:-^ 

No.  1579,  a  French  phston,  by  Wm.  Dunlap,  Philadelphia.  For 
symmetry,  good  workmanship,  and  fine  finish. 

No.  1713,  a  Clarence  coach,  by  Williams  Ogle,  Philadelphia.  For 
good  workmanship  and  elegance  of  finish.  Mr.  Ogle,  being  a  mem- 
ber of  the  Board  of  Managers  of  the  Institute,  is  prohibited,  oa  tlus 
account,  from  receiving  a  premium. 

No.  1594,  York  wagon,  by  Joseph  Ruch,  Philadelphia.  For  excel- 
lent workmanship  and  tasteful  finish. 

No.  1614,  Columbian  fire  engine,  No.  14,  New  York,  by  John  Ag- 
ue w,  Philadelphia.  For  superior  workmanship,  elegance  of  painting, 
and  general  finish. 

No.  1549,  Nonhern  Liberty  hose  carriage,  by  John  Agnew,  Phila- 
delphia. For  symmetry,good  workmanship,and  elegant  finish.  These 
two  premiums,  recommended  for  Mr.  Agnew,  cannot  be  granted,  ac- 
cording to  a  rule  of  the  Institute,  which  forbids  an  award  to  any  mem- 
ber of  the  Board  of  Managers. 

Ho.  1510,  a  brewer^s  dray,  by  William  Snyder,  Philadelphia,  For 
strength  and  superior  workmanship. 
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No.  1550,  a  cart  for  weighing  coal,  or  other  loads,  b3r  J.  A.  Stewart, 
Philadelphia.  A  very  ingenious  afiair,  and  of  excellent  workman- 
ship. 

And  a  Second  Premium  to  Robert  B.  Scott,  of  Philadelphia,  for  a 
cart,  of  very  substantial  and  good  material  and  workmanship. 

The  judges  notice  No.  1740,  four  carriages,  by  Geo.  W.  Watson, 
Philadelphia,  as  very  tasteful,  and  of  excellent  workmanship;  equal 
to  those  formerly  exhibited  by  him. 

Also,  a  York  wagon,  by  W.  Dunlap,  and  a  light  wagon,  by  Wil- 
liams Ogle — both  considered  very  creditable  articles. 

XXIII. — Leather  and  Morocco. 

The  judges  appointed  to  examine  these  articles  recommend  a  Sec- 
ond Premium  to  each  of  the  following: 

No.  330,  Spanish  hide  sole  leather  by  Francis  Shriver,  Westminster, 
Maryland,  deposited  by  A.  Ruth,  Philadelphia.  A  superior  article, — 
well  tanned  and  remarkable  for  its  solidity  in  the  shoulders  and  offal 
parts.  Though  not  much  superior  to  that  exhibited  by  the  same  ma- 
nufacturer last  year,  he  continues  to  excel. 

No.  319,  calf-skins,  by  Fell  &  Kinsler,  Philadelphia,  and  No.  355, 
calf-skins,  by  H.  M.  Crawford,  Philadelphia.  These  two  lots  attracted 
the  particular  attention  of  the  judges,  and  were  pronounced  equal  to 
any  imported ;  though  not  much  superior  to  specimens  at  last  year's 
exhibition.  They  are  elegantly  soft,  smooth,  black,  and  glossy, — and 
not  easily  rumpled. 

Third  Premiums  to  the  two  following : 

No  309,  slaughter  sole  leather,  by  R.  T.  Downing,  Monroe  county, 
Pennsylvania,  deposited  by  E.  Levick  &  Co.,  Philadelphia.  Well 
tanned  and  solid; — having  all  the  characteristics  of  superior  leather. 

No.  356,  calf-skins,  by  Samuel  Miller  of  Berks  county,  Pennsylva- 
nia, deposited  by  J.  T.  Kirkpatrick  &  Co.,  Philadelphia.  These, 
though  somewhat  deficient  in  finish,  the  judges  believe  to  be  well 
tanned ;  and  for  the  tanning  the  premium  is  awarded. 

Concerning  No.  302,  slaughter  sole  leather,  by  Charles  B.  Williams, 
and  No.  303,  the  same,  by  \V.  U.  Crawford,  the  judges  remark  that 
they  perceive  no  difference, — nor  any  improvement  over  last  year; — 
though  they  consider  both  lots  highly  creditable  for  the  general  qua- 
lity of  the  leather,  and  worthy  of  favorable  notice. 

No.  373,  South  American  kid,  by  6.  &  H.  Moore,  Philadelphia : 
worthy  of  notice,  being  black,  soft,  smooth,  and  glossy. 

The  enamelled  leather,  by  Pugh,  and  also  that  by  Levick  &  Co., 
is  considered  creditable;  but  not  superior  to  some  offered  at  former 
exhibitions. 

XXIV.— Boots  and  Shoes. 

In  this  department,  the  assortment  of  boots  and  shoes  for  men's 
wear  is  highly  creditable  to  the  manufacturers,  and  though  there  is  no 
particular  improvement  in  make  or  style  to  warrant  an  extended  no- 
tice,  yet  the  general  excellence  of  the  articles  exhibited  manifests  a 
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culated  to  preserve  the  form  of  the  boot,  and  to  insure  ease  and  com- 
fort to  the  wearer. 

The  meagre  exhibition  of  ladies^  boots  and  shoes,  in  a  city  ao  cele- 
brated for  excellence  in  this  branch  as  Philadelphia,  can  only  be  ac- 
counted for  by  the  fact  that  our  manufacturers  have  been  unable  to 
supply  the  demand  for  the  fall  trade,  and  have  thus  been  compelled 
to  neglect  the  exhibition  of  the  Institute. 

Third  Premiums  are  awarded  as  follow: 

No.  378,  boots  and  patent  Downings,  by  Caspar  Benkert.  In  work- 
manship the  boots  excel  all  others  in  the  exhibition ;  while  the  style 
and  general  excellence  is  very  superior.  The  same  remarks  will  ap- 
ply to  the  patent  Downings. 

No.  394,  boots  of  various  patterns,  by  Leonard  Benkert ; — all  of 
excellent  quality.    The  patent  Downings  are  a  beautiful  article. 

No.  434,  fine  calf  stitched  and  water-proof  boots,  by  McCnrdy  k 
O'Reilly.  Excellent  in  point  of  taste  and  elaborate  finisb, — and  in 
general  appearance  beautiful. 

The  following  receive  commendable  notice  from  the  judges: 

No.  316,  calf  and  gaiter  boots,  by  John  Heumann.  ExoeUem 
articles,  of  good  quality  and  style. 

No.  353,  boots,  by  N.  Haywood  &  Co.,  neat  and  substantial. 

Nos.  382  and  395,  spring  shanks,  by  Jon.  Russell,  and  by  J.  McGio- 
ley,  a  good  article. 

No.  385,  men's  lastn,  by  John  Williden.  General  finish  remarkably 
fine. 

No.  427,  boot  and  shoe  expanders,  by  Geo.  Kemp.  An  admirable 
article. 

No.  436,  boots,  overshoes,  and  gaiters,  by  Andrew  Vetter.  Neat 
and  good. 

No.  438,  clogs  for  walking  on  ice,  by  J.  Powell.  The  best  anicle 
for  genteel  wear  that  has  been  seen  by  the  judges. 

No.  440,  ladies'  slippers,  and  lasts  for  French  shoes,  by  Wro.  Mey- 
ers.   Good  articles. 

Gunning  and  hunting  shoes,  of  good  design  and  make,  by  J.  Powell, 
were  not  entered  in  time  for  competition.  They  might  have  received 
a  premium,  if  brought  earlier. 

XXV. — Chemicals. 

The  display  of  chemicals  is  this  year  much  finer,  as  regards  quan- 
tity, variety,  and  excellence,  than  in  any  former  exhibition ;  and  the 
thanks  of  the  Institute  are  due  to  the  depositors  generally,  for  the 
beauty  and  excellence  of  their  preparations.  The  following  is  a  sum- 
mary of  the  report  presented  by  the  judges  appointed  to  examine  the 
chemical  articles  in  this  exhibition. 

First  Premiums  are  awarded  as  follows : 

To  No.  332,  a  very  fine  and  large  lot  of  crystals  of  yellow  prussiate 
of  potash  by  H.  W.  Worthington,  Philadelphia.  The  abundance  of 
the  specimens  testifies  to  the  extensive  scale  upon  which  the  manufac- 
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ture  is  couductod,  while  the  large  and  well  defined  crystals  manifest 
its  pnriiy. 

No.  384,  red  prussiate  of  potash,  by  Carter  &  Scattergood,  Phila., 
of  very  superior  quality,  and  in  excellent  crystals.  On  account  of  the 
excellence  of  the  preparation  and  the  importance  of  the  article,  the 
Premium  is  awarded. 

No.  375,  chemicals,  by  Farr,  Powers,  &  Weightman,  Phila.  This 
lot  is  very  large,  and  of  a  very  high  order  of  excellence,— surpassing 
any  other  in  the  exhibition.  The  following  articles  have  been  care- 
fully compared  by  the  judges  with  all  others  exhibited,  and  pro- 
nounced 10  be  the  best :  precipitated  carbonate  of  iron  ;  tannin;  salt  of 
tartar ;  corrosive  sublimate ;  piperine ;  sulphate  of  quinine;  white  and 
red  precipitates ;  tartrate  of  iron  and  potash ;  nitrate  of  silver;  and  sul- 
phuret  of  potassium.  The  following  are  of  very  superior  quality, 
but  are  the  only  specimens  of  the  kind  in  the  exhibition:  morphia  ; 
hyposulphite  of  soda  ;  vermilion ;  muriate  of  tin ;  calomel ;  citrate  of 
potassa ;  acetate  of  morphia.  The  other  organic  preparations  are  also 
of  very  excellent  qualitv.  In  one  or  two  of  the  preparations  they 
are,  however,  surpassed  by  Wetherill  &  Bro.  (318.)  and  by  Smith  & 
Hodgson,  (430.)  Considering  that  at  every  exhibition  of  the  Insti- 
tute, for  some  years,  the  excellence  of  the  preparations  by  Farr, 
Powers,  &  Weightman  has  entitled  them  to  the  First  Premium ;— con 
sidering  also  the  great  extent  and  vast  importance  of  their  roanufac* 
tures,  the  judges  earnestly  recommend  to  the  Committee  on  Exhibi- 
tions  to  request  the  Institute  to  award  to  Farr,  Powers,  &  Weightman 
a  Gold  Medal,  as  a  testimony  of  the  excellence,  extent,  and  importance 
of  their  manufactures.  Should  this  not  be  thought  proper,  the  judges 
recommend  for  them  the  First  Premium. 

No.  430,  chemicals,  by  Smith  &  Hodgson,  Phila.  A  very  excellent 
lot, — maintaining  the  high  reputation  which  this  firm  has  acquired. 
The  judges  notice,  as  particularly  worthy  of  remark,  oxide  of  chrome, 
lactate  of  iron,  valerianate  of  zinc,  chromic  acid,  sub-oxide  of  copper, 
gallic  acid,  tannin,  and  strychnia.  The  specimen  of  phosphate  of 
iron,  And  the  samples  of  acids,  are  the  best  in  the  exhibition.  The 
Fir5t  Premium  is  awarded  for  the  general  excellence  of  these  articles. 

To  each  of  the  two  following,  a  Second  Premium : 

No.  312,  chemicals,  by  Wetherill  &  Brothers,  Phila.,  including  many 
of  very  superior  qualiiy, — among  which  the  judges  notice  particularly, 
the  very  beautiful  crystals  of  tartar  emetic,  the  sulphate  of  potassa, 
phosphate  of  ammonia,  and  citrate  of  iron,  as  being  the  best  exhibit* 
ed.  The  volatile  oil  of  juniper  is  also  very  fine,  while  some  other  of 
the  preparations  cannot  be  considered  as  of  the  first  quality. 

No.  411  to  422,  chemicals,  by  Harrison,  Brothers  &  Co.,'Phila.  A 
lot,  of  very  handsome  appearance.  The  crystalized  sugar  of  lead  is 
especially  deserving  of  notice  for  the  beauty  of  its  color  and  crystali- 
zation.  There  is  also  a  fine  block  of  alum,  from  the  crystalizing  vat, 
weighing  500  pounds ; — and  a  very  fine  specimen  of  green  vitriol^ 
which  is  the  best  in  the  exhibition.  They  also  exhibit  red  and  iron 
liquor,  and  pyroligneous  acid,  in  which  there  is  no  competition. 

A  Third  Premium  to  No.  306,  iodide  of  lead,  and  deutiodide  of 
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exhibition.    The  cyanide  of  potassium  has  been  less  carefully  pre- 
pared. 

The  judges  remark  that  in  recommending  these  premioms  they 
have  been  guided  by  the  follow^ing  considerations: — Ist,  The  purity 
of  the  preparation.  2nd,  Its  importance  in  the  arts.  3rd,  The  scale 
upon  which  it  is  made. 

Of  many  other  articles,  among  which  are  the  following,  they  speak 
in  terms  of  commendation ;  No.  307,  calcined  magnesia,  by  James 
Burns;  308,  deutiodide  of  mercury, by  H.  M.  Troth;  318,  do.  and 
iodide  of  lead,  by  S.  M.  Bines ;  325,  compound  extract  of  cM>locynth, 
by  John  Ootterell ;  341,  machine  spread  plaster,  byC.  Shivers;  377, 
crystals  of  yellow  prussiate  of  potash,  by  J.  L.  Grew ;  423-4,  iodide 
of  lead  and  oxalate  of  ammonia,  by  H.  A.  Guier. 

Black  writing  ink,  by  Thomas ;  blue  do.,  by  Rogers ;  printing  ink, 
by  Thornton  ;  snuff,  by  Demuth ;  and  shoe  blacking,  by  a  uuanber  of 
different  manufacturers,  all  appear  to  be  good  of  their  kind. 

No.  322,  a  box  of  starch,  by  Altemus ;  and  No.  389,  peart  staich, 
by  Colgate,  are  both  good.  The  judges  believe  the  latter  to  be  the 
best. 

No.  374,  a  specimen  of  proto-bromide  of  mercury,  by  Drs.  Alter  & 
Gillespie,  of  Pittsburg,  made  from  the  bromine  obtained  from  the  salt 
springs  of  that  region,  is  a  fair  sample  of  the  salt,  and  an  interesting 
addition  to  the  manufacturing  wealth  of  our  country. 

No.  361,  oxide  of  cobalt,  of  two  different  qualities ; — and  specimeos 
of  the  solutions,  by  Coffin  &  Booth,  Phila.  This  is  believed  to  be  the 
first  successful  attempt  to  refine  cobalt  in  this  country, — and  the  arti- 
cle is  of  such  extensive  use,  especially  in  the  manufacture  of  glass  aud 
porcelain,  as  to  make  the  manufacture  an  important  cne.  The  arti- 
cle has  not  yet  come  into  sufficiently  general  use  to  allow  the  judges 
to  express  an  opinion  of  the  purity  of  the  preparation ;  but  it  deserves 
notice  from  its  importance. 

No.  410,  mineral  water,  by  E.  Roussel,  and  No.  402,  do.,  &y  w. 
Riddle.  The  judges,  after  examination,  are  satisfied  of  the  great  su- 
periority of  the  first  of  these  lots ;  and  their  judgment  is  the  same  ^ 
reference  to  the  two  winter  drinks,  nectar,  by  Roussel,  and  ambrosia, 
by  Riddle, — which  are  compound  syrups,  dissolved  in  mineral  water. 
Considering  the  well  established  superiority,  which  Roussel  has  for 
years  maintained  in  the  preparation  of  mineral  water, — the  immense 
amount  of  it  which  is  made, — and  the  very  great  and  beneficial  in- 
fluence which  so  pleasant  and  salutary  a  beverage  must  have  upon 
the  habits  of  the  people,  the  judges  deem  No.  410  worthy  the  award 
of  a  First  Premium. 

No.  365,  alcohol,  deodorized,  by  E.  Roussel.  This  specimen  is  of 
excellent  quality,  and  is  interesting  in  consequence  of  the  result, — ^a 
high  degree  of  concentration  being  obtained  by  a  single  operation, 
with  no  other  agent  than  charcoal* 
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XXVI. — Philosophical  Apparatus. 

The  assortment  of  philosophical  apparatus  is  not  large;  biUaniiEQ- 
ber  of  the  principal  articles  are  characterized  by  great  skill  and  inge- 
nuity. It  is  to  be  regretted  that  the  makers  of  this  kind  of  work  do 
'not  more  generally  exhibit,  as  it  is  confidently  believed  that  not  only 
the  condition  of  their  respective  arts,  but  also  their  own  interests,  would 
be  promoted  by  so  doing. 

No.  622,  scales,  weights,  and  measures,  by  F.  Meyer  &  Co.,  Phila- 
delphia. The  makers  deserve  great  commendation  for  the  enterprize 
and  skill  evinced  in  the  construction  of  the  large  balance,  intended  for 
the  adjustment  of  standard  county  weights  and  measures.  It  is  con- 
structed, principally,  after  the  late  Mr.  Hassler's  arrangement;  but  is 
improved  by  a  modification  of  the  method  of  Mr.  Peale,  of  the  U.  S. 
Mint,  for  causing  the  pans  to  be  lifted  always  from  the  same  points, 
when  the  beam  is  brought  to  rest  on  its  knife-edge.  For  this  balance, 
we  award  a  First  Premium.  The  standard  weights  and  measures 
were  exhibited  last  year — they  are  perfect  copies  of  the  U.  S.  standards, 
and  leave  nothing  to  be  desired.  The  scales  for  grocers'  and  drug* 
gists'  use  are  very  neatly  finished  instruments. 

No.  713,  a  <<lightuing  exhauster,"  invented  by  J.  J).  Reid,  of  the 
Telegraph  Office,  Philadelphia.  This  is  a  very  ingenious  contrivance 
for  obviating  the  destructive  effect  of  atmospheric  electricity  on  the 
electro-magnetic  telegraph  apparatus.  For  its  ingenuity,  neatness, 
and  utility,  we  award  a  First  Premium. 

No.  621,  slides  for  magic  lanterns,  by  Henry  S.  Nolen,  Philadelphia. 
Believed  to  surpass  the  European  paintings  of  the  same  kind,  in  ac- 
curacy of  design,  and  in  clearness  and  delicacy  of  execution.  A  Se- 
cond Premium. 

No.  623,  portable  Daguerreotype  apparatus,  invented  by  A.  C. 
Harrison,  and  deposited  by  Elliott  &  Gunn,  Philadelphia.  An  inge- 
nious and  compact  arrangement,  exceedingly  convenient  for  travelers, 
obviating  the  necessity  of  making  a  dark  room  at  every  place  of  ope- 
ration.   Deemed  worthy  of  a  Second  Premium. 

No.  668,  single,  double,  and  triple  complex  re-acting  electro-mag- 
netic machines,  invented  by  Moses  Chase,  deposited  by  A.  F.  Porter, 
Philadelphia.  In  these,  there  is  an  ingenious  contrivance,  for  mode- 
rating, at  pleasure,  the  intensity  of  the  shock,  and  also  for  directing 
the  current  to  several  parts  of  the  body  at  the  same  time.  A  Second 
Premium. 

No.  650,  electro-magnetic  machine,  for  producing  motion,  by  D. 
Lippincott,  Philadelphia.  A  very  prettily  contrived  instrument,  but 
not  new.    A  Third  Premium. 

No.  667,  electro-magnetic  machines,  by  W.  C.  &  J.  Neff.  Very 
creditable  in  point  of  finish. 

No.  613,  lightning  rod  points,  by  T.  Armitage,  have  been  referred 
to  the  Commitiee  on  Science  and  the  Arts. 

XKYW.— Straw  Goods. 

Tbs  deposit  of  goods  in  this  line  is  very  limited;  but  the  Committee 
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greater  variety  and  more  creditable  samples  of  this  branch  of  the  me- 
chanic arts. 

No.  918,  palm  leaf  hats,  by  Rice  &  Wasson,  Boston,  deposited  br 
W.  E.  &  J.  G.  Whelan,  Philadelphia.  These  are  purely  of  domestic 
manufacture,  and  fair  specimens  of  their  kind.  The  judges  hope  for 
more  competition  in  future  in  these  goods. 

No.  936,  Florence  and  pearl  straw  bonnets,  by  John  T.  Walton, 
Philadelphia.    Of  foreign  material. 

No.  965,  "Chapeau  Pamela"  bonnets,  by  Mrs.  Susan  Kendall,  New 
York.  Deserving  of  attention  for  the  purity  of  the  slock,  beauty  of 
shape,  and  general  finish.    They  merit  a  Third  Premium. 

XXVIII. — Surgical  Instruments  and  Dentistry. 

Thiis  department  also  contains  but  a  meagre  display,  and  the  judg& 
regret  the  paucity  of  appropriate  objects  for  their  examination  and 
decision. 

No.  640,  an  artificial  ieg,  by  Eretschmar  &  Gildea,  Philadelphia. 
Very  well  made,  and  calculated  to  perform  its  duty  with  comfort  to 
the  wearer. 

No.  639,  by  Dr.  A.  W.  Patterson,  and  No.  700,  by  B.  C.  Everett, 
two  varieties  of  trusses  for  hernia,  both  of  which  will  be  found  excel- 
lent in  appropriate  cases;  but  neither  being  of  universal  adaptability. 

No.  672,  invalid  spring  bed,  by  B.  Eastman.  A  good  apparatus; 
but  expensive  and  complicated. 

No.  696,  dental  instruments,  by  Goodwin.  Their  merit  consists  ia 
being  made  by  the  dentist  himself. 

No.  689,  by  Jones,  White  &  Co.,  and  No.  666,  by  C.  T.  (Joodwin. 
Two  machines  for  grinding  artificial  teeth^  of  which  the  first  named  is 
very  good  and  well  made. 

A  number  of  specimens  of  artificial  teeth  were  exhibited  by  differ- 
ent depositors,  of  which  the  judges  consider  No.  696,  by  Goodwin,  to 
be  undoubtedly  the  best. 

No.  697,  natural  teeth,  plugged  in  the  mouth,  by  Dr.  Thomas  W. 
Evans,  Lancaster,  Pa.  This  work  is  done  in  a  superior  manner,  and 
by  a  new  method.  Dr.  Evans,  the  operator  and  discoverer,  presented 
to  the  judges  abundant  evidence  of  the  truth  of  his  statements,  and  of 
the  excellence  and  novelty  of  his  plan.  Believing  that  his  industry 
and  ingenuity  deserve  a  reward,  he  is  adjudged  a  First  Premium  for 
bis  improvement  in  the  art  of  plugging  decayed  teeth. 

XXIX. — Soaps  and  Perfumery. 

Of  this  department  it  may  be  remarked  that  the  display  greatly  ex- 
ceeds that  of  last  year,  although,  in  regard  to  the  number  of  contri- 
butors, it  falls  short  of  some  previous  exhibitions.  It  is  a  subject  of 
regret  that  the  soaps,  oilS|  &c,  used  in  common  life,  and  for  domestic 
purposes,  are  so  sparingly  offered  to  the  public  eye  at  our  exhibitions; 
when  we  know  that  they  are  manufactured  extensively  among  us,— 
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^nd  that'  their  quality  will  compare  favorably  with  the  same  kind 
I       of  article  of  European  make. 

The  following  is  an  abstract  from  the  report  of  the  judges : 
f  No.  363,  a  large  block  of  palm  soap,  and  small  cakes  of  soap,  by 

J.   R.   Graves.    Of  good  quality  and  color^ — free    from  excess   of 
'       alkali,^and  fully  equal  to  specimens  formerly  exhibited. 
^  No.  390,  pale  soap,  by  W.  Colgate  &  Co.,  N,  ¥•,  deposited  by  M, 

Clark,  Phila.    Of  excellent  quality  compared  with  ordinary  oommou 

soaps, — and  of  superior  color. 
^  No.  331,  sperm  candles,  cake  spermaceti,  and  oil  in  jars,  by  B.  R. 

Myrick,  Phila.    The  spermaceti,  both  in  mass  and  in  candles,  is  very 

superior.    It  is  of  a  pure  white  color,  and  very  free  from  oil,  which, 

togetlier  with  its  marked  crystaline  structure,  indicate  great  purity. 
I       The  whale  oils  are  well  bleached  and  very  clear;  the  sperm  oil,  a  fair 

color. 
K  No.  435,  a  large  lot  of  perfumery  and  fancy  soaps,  by  Thomas 

1       Worsley,  Phila.    In  this  assortment  are  many  creditable  articles,  both 

in  quality  of  goods  and  in  the  style  of  putting  them  up.     For  the 
i       fancy  soaps  he  is  awarded  a  Second  Premium. 
I  No.  365,  a  large  and  tastefully  arranged  display  of  perfumery  and 

fancy  soaps,  by  B.  Roussel,  Phila.    The  present  exhibit  by  this  manu* 

facturer,  not  only  equals  those  of  previous  years,  but,  if  possible,  sur- 
1  passes  them.  Among  the  more  striking  articles  are  busts  of  Wash- 
I  ington  and  Franklin,  modelled  of  pure  white  soap,  resembling  Carrara 
I       marble  \  and  national  columns  of  white  and  colored  soaps,  with  ap- 

propriate  devices,  ingeniously  and  tastefully  executed.  The  shaving 
I       cream,  almond  and  rose  soaps,  and  perfumed  extracts  maintain  their 

unsurpassed  excellence.  In  consideration  of  the  superior  excellence 
I  of  the  articles  exhibited  on  the  present  occasion,  a  First  Premium  is 
I        awarded. 

No.  747,  a  dentifrice,  by  J.  A.  Wadsworth,  Providence,  R.  I.     The 

style  in  which  this  article  is  put  up  cnnnot  be  too  highly  commended, 

and  the  judges  would  make  an  award  for  the  display ;  but  this  being 

an  article  liable  to  produce  a  medicinal  effect,  with  the  composition 

of  which  they  are   unacquainted,   they  cannot  consistently  do  so. 

They  remark,  however,  that  it  possesses  the  external  qualities  which 

are  desirable  in  a  dentifrice. 

XXX.— Gum  Elastic  Goods. 

In  the  department  of  Caoutchouc  goods  there  is  this  year  a  defl. 
ciency  in  quantity,  and  from  a  view  of  the  deposits  the  inference 
would  be  that  this  branch  of  manufacture  was  on  the  decline.  Not 
only,  however,  is  the  contrary  known  to  be  the  case  ;  but  it  is  also 
known  that  in  this  department  of  art  our  country  surpasses  Europe. 
The  present  meagre  exhibition  of  this  kind  of  goods  is  the  more  to 
be  regretted,  as  it  was  fully  understood  that  a  large  assortment  of  in- 
terpsting  and  useful  articles  was  to  have  been  presented. 

No.  342,  India  rubber  coat ;  Nos.  346-7,  long  gloves  and  mitts,  by 
the  Naugatuck  Company,  Conn.  Nos.  343-4,  Poncho,  and  air 
tight  traveling  bag,  by  Wm.  Rider  &  Brother,  Harlem,  New  Vork. 
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year  &  Ely,  New  York,  with  other  goods  by  different  makers — all 
deposited  by  Wm.  G.  Steel,  Phila.  This  assortment,  generally,  sus- 
tains the  high  character  which  these  goods  have  acquired.  The 
long  gloves  and  mitts,  with  the  coat,  Poncho,  and  traveling  bag,  are 
noticed  by  the  judges  as  superior.  The  smooth  black  surface  of  the 
gloves  and  mitts,  without  the  intervention  of  a  cracking  varnish,  de- 
serves much  praise.  For  this  decided  improvement  in  the  surface 
and  finish  of  India  rubber  goods,  as  exhibited  by  the  gloves  an 
mitts,  we  award  a  Third  Premium. 

No.  362,  a  case  containing  India  rubber  shoes,  deposited  by  H. 
Tilden,  not  being  open,  the  judges  were  unable  to  examine  the  goodsw 

No.  1555,  hemp  nose,  by  Amasa  Stone,  is  an  excellent  article. 

XXXI. — Copper^  BraaSy  and  Plumber*8  Work. 

The  judges  appointed  to  examine  articles  of  this  kind,  notice  as 
follows: 

No.  1723,  a  chime  of  eleven  large  bells,  made  for  St.  Philip's 
Church,  Charleston,  S.  C,  by  T.  J.  Dyre,  Jr.,  Phila.  These  belb  are 
remarkable  for  the  excellence  of  the  casting,  and  being  brought  in 
just  as  they  were  taken  from  the  mould,  they  have  not  yet  been 
tuned  ;  but  competent  judges  of  the  tone  think  the  moulder  has  been 
very  successful  in  making  each  bell  so  near  the  proper  note.  Believ- 
ing this  to  be  the  first  chime  of  large  bells  ever  made  in  Philadelphia, 
and  considering  also  the  beauty  of  the  workmanship,  we  award  to 
the  maker  a  First  Premium. 

No.  1701,  brass  castings,  by  J.  H.  Miller,  Philadelphia;  figures  and 
ornamental  work,  very  neatly  executed. 

No.  1688,  copper  rivets  and  burs,  for  making  hose,  by  J.  &  D.  Sel- 
lers, Phila.;  a  very  good  article. 

XXXII.— TVn    Work. 

The  number  of  depositors  in  this  line  is  this  year  somewhat  increas- 
ed ;  but  still  falls  far  short  of  what  might  be  expected  in  a  city  where 
so  much  excellent  tin  work  is  made. 

No.  1568,  tin  ware  and  domestic  utensils,  by  Isaac  S.  Williams, 
Phila.  This  work  is  well  done,  and  equal,  if  not  superior,  to  former 
specimens  by  this  well  known  manufacturer.  The  judges  have  re- 
commended a  Third  Premium ;  but  Mr.  Williams  being  a  member  of 
the  Board  of  Managers,  a  rule  of  the  Institute  forbids  the  award. 

No.  1689,  planished  and  japanned  tin  ware,  by  Thomas  Butler, 
Phila.  Well  made  work.  The  dish  covers  deserve  particular  notice : 
and  the  assortment  is  considered  worthy  of  a  Third  Premium. 

The  judges  observe  concerning  both  these  lots  of  tin  ware,  that 
they  cannot,  at  present,  see  how  work  can  be  better  made,  unless  by 
an  improvement  in  the  handles  and  feet  of  the  difierent  articles, 
which  do  not  correspond  with  the  excellence  of  the  other  work. 
They  also  suggest  that  some  experiments  should  be  made  in  order 
to  improve  the  polish  of  tin  ware, — believing  this  to  be  possible. 


Digitized  by  LjOOQ IC 


Report  of  the  Commiliee  on  ExMbiiions.  391 

f  XXXIIL—Painis  and  Colors. 

The  assortment  of  articles  deposited  under  this  head  at  the  present 
exhibition,  is  highly  creditable  to  the  manufacturers.    The  following . 
notices  are  extracted  from  the  report  of  the  judges  entrusted  with  the 
duty  of  examining  this  department. 

No. — Chrome  yellow,  white  lead,  orange  mineral,  and  red  lead,  by 
^Wetherill  &  Brothers,  Phila.  The  chrome  yellow  is  of  excellent  quality, 
and  equal  to  the  best  imported.  The  red  lead  is  superior  in  tone  of 
color  to  any  exhibited,  and  worthy  of  the  First  Premium.  The 
orange  mineral  is  very  good,  but  not  as  fine  in  orange  color  as  some 
exhibited. 

Nos.  415  to  419,  white  lead,  dry,  and  ground  in  oil ;  red  lead  ;  lith- 
arge ;  and  orange  mineral,  by  Harrison,  Brothers,  &  Co.,  Phila.  All 
of  good  quality.  The  orange  mineral,  on  account  of  its  brilliant 
color,  is  worthy  of  the  Second  Premium.  The  litharge  also  de- 
serves a  Second  Premium. 

No.  431,  white  lead,  red  lead,  and  litharge,  by  Cuthbert  &  Wethe- 
rill,  Phila.  The  red  lead  in  this  lot  is  worthy  of  a  Second  Premium^ 
and  the  litharge  of  a  Third  Premium. 

Nos.  379  and  380,  white  lead,  dry,  and  ground  in  oil,  by  R.  &  J. 
Wharton,  Phila.    Both  of  beautiful  quality. 

The  judges  remark,  that  upon  examining  the  specimens  of  white 
lead  by  Wetheriil  &  Brothers,  Harrison,  Brothers,  &  Co.,  Cuthbert  & 
Wetherill,  and  R.  &  J.  Wharton,  they  find  all  excellent  in  quality,  and 
quite  equal  to  the  best  of  English  manufacture ; — without  material 
difierence  enough  to  give  a  preference  in  favor  of  any  of  these 
depositors. 

No.  409,  black  graphite  paint,  by  J.  Weisman,  Phila.  An  excellent 
article  for  painting  iron  work,  tin  roofing,  &c. 

No.  438,  varnishes,  by  C.  Schrack,  Phila.  These  appear  to  deserve 
the  well  earned  reputation  which  they  have  for  a  long  time  sustained 
in  the  market.  No.  437,  steam  putty,  by  the  same  maker ; — of  ex- 
cellent quality. 

XXXIV.— i^t/ncy  Goods. 

In  this  extensive  and  varied  department,  the  judges  perceive  but 
little  difierence  from  the  exhibitions  of  the  past  two  or  three  years. 
As  usual,  many  tasteful  and  well-made  articles  are  on  the  list  referred 
to  them ;  while  a  great  many  others  are  not  distinguished  by  any  merit, 

ther  in  the  design  or  workmanship. 

No.  913,  military  ornaments,  by  Pinchin,  are  very  good,  and  fully 
equal  to  those  for  which  he  received  a  premium  last  year. 

No.  920,  bead  bags  and  purses,  by  L.  E.  Massey.  Workmanship 
and  designs  very  superior,  and  the  articles  equal  to  any  imported. 
They  are  judged  worthy  of  a  First  Premium. 

No.  930,  fancy  feathers,  by  Mrs.  Griffith.  Beautiful  and  well  made. 
The  maker  received  a  premium  at  a  former  exhibition. 

No.  933,  articles  made  by  the  female  pupils  of  the  Pennsylvania 
Institution  for  the  Blind.    Admirable,  considering  by  whom  executed. 
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Cruser,  a  blind  pupil,  for  a  bead  vase,  containing^  flowers,  a  Third 
Premium. 

No.  947,  baby  jumpers,  cradle,  and  elastic  swing,  by  J.  T.  Town- 
send.  These  display  much  taste  in  the  design,  improvements,  and 
finish ;  and  are  very  well  made  and  useful  articles,  highly  creditable 
to  the  maker,  who  is  the  only  depositor  of  articles  of  this  kind. 

No.  949,  hair  work,  by  F.  J.  Dressier.  Very  beautifully  execuied. 
and  worthy  of  a  Second  Premium. 

No.  974,  artificial  flowers,  by  J.  D.  Brown.  These  the  judges  cod- 
Isider  as  the  best  American  flowers  made;  many  of  them  are  equal  to 
the  French.  The  present  specimens  sustain  the  well  deserved  reputa- 
tion of  the  manufacturer,  who  received  a  first  premium  for  the  same 
kind  of  goods  on  a  former  occasion. 

No.  986,  a  case  of  wigs,  by  L.  Cabale.  Excellent  and  well  made 
articles. 

No.  1024,  wigs,  hair  brushes,  and  craniometer,  by  Bogue  &Fawceit. 
The  hair  work  is  tastefully  and  well  made.  The  "  ventilating  wig" 
appears  to  be  well  calculated  for  coolness  and  pleasantness  of  wear, 
as  well  as  durability.  The  craniometer  is  apparently  a  useful  con- 
trivance for  measuring  the  head ;  but  the  judges  profess  to  hare 
little  knowledge  concerning  its  use. 

No.  1028,  Odd  Fellows' regalia,  by  J.  W.  &E.D.  Stokes.  Very 
well  executed,  but  not  superior  to  that  shown  at  former  exhibilions. 

No.  1045,  tinseling,  by  John  Bezard.  Deserving  of  notice  for  its 
good  execution. 

No.  1051,  a  large  assortment  of  pickles,  by  T.  B.  Smith.  Done  ap 
and  displayed  in  his  usual  excellent  style.  The  present  deposit  is  con- 
sidered fully  equal  to  that  for  which  he  received  a  first  premium  on 
a  former  occasion. 

No.  1052,  bead  bags  and  purses,  by  Mrs.  C.  S.  Moore.  Very  well 
made  indeed;  but  not  considered  equal  to  No.  920. 

No.  938,  artificial  flowers,  by  E.  Bright.  Good;  but  not  equal  to 
No.  974. 

No.  937,  plumes,  by  Mrs.  Mench.  Deemed  beautiful  specimens  by 
the  ladies  who  assisted  the  judges  in  their  examinations. 

No.  1029,  cleaned  kid  gloves  and  laces,  by  A.  H.  Cooper.  The 
cleaning  of  these  articles  is  performed  on  a  patent  machine,  with  the 
operations  of  which  the  judges  are  not  acquainted.  The  work  appears 
to  be  well  done,  and  deserving  of  notice. 

No.  962,  cleaned  gloves,  by  A.  Moore.     Of  fair  appearance. 

XXXV. — House-Keeping  j^r licks. 

In  this  branch  of  the  exhibition,  the  judges  remark  that  there  is  but 
little  competition,  though  the  articles  are  generally  welt  made,  and  of 
a  useful  character. 

No.  1 551,  washing  machines  by  Porter  &  GraefT;  and  1621,  wasbi/?? 
machines,  by  Lukens.     Similar  to  those  deposited  last  year. 

No,  1651,  a  mangling  machine,  by  William  Baylis,  PbiiadelphiB- 
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There  is  an  improvement  in  this  mangle  over  those  made  on  the  old 
plan.  This  is  in  the  beam,  by  which  the  labor  of  the  operator  is  less- 
ened. We  recommend  this  machine  to  public  notice,  and  award  to 
it  a  Second  Premium* 

No.  1607,  wooden  ware,  by  William  Boyer,  Philadelphia;  consist- 
ing of  tubs,  safe,  &c.  Well  made  articles.  Also,  a  nursery  chair  and 
basket;  worthy  of  notice  for  neatness. 

No.  1642,  improved  barrel  churns^  by  Edward  Spain,  Philadelphia. 
For  those  excellent  articles  the  maker  received  a  premium  last  year. 
No.  1512,  flour,  manufactured  by  Beaumont  &  HoUingsworth, 
Zanesville,  Ohio,  deposited  by  Ridgway  &  Budd,  Philadelphia,  and 
No.  1557,  flour,  by  R.  Richardson,  Rochester,  N.  Y.,  deposited  by 
Caleb  Clothier,  Philadelphia.  Both  these  specimens  of  flour  are  of 
truly  excellent  quality — and  the  judges,  after  a  thorough  examination, 
were  scarcely  able  to  decide  between  them.  A  portion  of  the  flour 
from  each  barrel  was  made  into  bread,  by  the  same  hand,  and  baked 
at  the  same  time.  The  loaves  were  very  similar  in  quality,  but  that 
made  from  the  Ohio  flour  rather  had  the  preference,  being  whiter,  and 
lighter  in  texture  than  the  other.  No  award  is  recommended,  as 
neither  of  the  specimens  is  considered  superior  to  the  Pennsylvania 
flour,  which  obtained  a  premium  last  year. 

No.  1597,  bread,  by  A.  W.  Wood,  by  J.  G.  Moxey,  and  by  Joseph 
P.  Whiting.  All  excellent,  and  creditable  to  the  respective  bakers  by 
whom  it  was  made.    They  all  deserve  encouragement. 

XXXVI. — Clothing  and  Needlework. 

In  this  varied  and  extensive  department  there  are  always  many 
articles  which  require  female  taste  and  judgment,  properly  to  estimate 
their  merits.  We  have,  therefore,  in  this,  as  in  former  exhibitions, 
both  in  this  branch  and  that  of  house-keeping  articles,  asked  and  re- 
ceived the  aid  of  a  Committee  of  Ladies  of  acknowledged  skill  and 
taste  in  the  matters  referred  to  them.  The  industrious  and  attentive 
assiduity  with  which  they  fulfilled  the  duty  of  examining, — and  the 
lucid  and  able  reports  which  they  returned  as  the  result  of  their  de- 
liberations, are  honorable  to  them  and  merit  the  thanks  of  the  Insti- 
tute. 

They  notice  the  general  display  of  clothing  and  needlework  as  be- 
ing fully  equal  to  former  exhibitions^  and  while  they  regret  the  expendi- 
ture of  time  and  skill  upon  articles  of  comparatively  little  usefulness, 
they  feel  bound  to  note  with  admiration  the  many  successful  triumphs  of 
the  needle,  in  the  numerous  forms  to  which  the  labors  of  their  country- 
women have  been  applied.  For  such  productions  as  are  distinguished 
by  rare  excellence,  or  by  marked  utility,  they  have  recommended 
awards ; — there  are,  however,  many  others  which  evince  great  indus- 
try and  skill  in  the  use  of  the  needle,  but  which  do  not  claim  more 
than  general  praise. 

No.  945,  embroidery,  by  Mrs.  Wickersham.  Of  elaborate  design; 
evincing  much  taste  and  skill  in  the  blending  of  colors  and  workman- 
ship.   A  Second  Premium. 
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To  each  of  the  followiugy  a  Third  Premium  is  awarded  : 

No.  903,  embroidered  fire  screen,  by  Miss  Mary  DuntoD.  Very 
beautiful  in  design  and  workmanship. 

No.  1053,  crochet  work,  by  Mrs.  C.  S.  Moore.  Superior  ia  richn^B 
and  design. 

No.  1038,  fancy  clothing  and  needlework^  by  A.  Brewton.  Beau- 
tiful specimens. 

No.  1021,  a  rug,  by  Eliza  Thomas:  a  very  good  imitation  of  woFeo 
rugs. 

No.  915,  knit  baskets  and  bonnet,  by  Mrs.  Butler :  done  with  much 
ingenuity  and  taste. 

No.  914,  cotton  knit  bed  spread,  by  Miss  Sarah  Reed :  of  beautiful 
pattern  and  neatly  executed. 

No.  957,  Minerva  shoulder  brace,  by  Mrs.  Boyce, — of  improved 
pattern. 

No.  916,  shirts  and  stocks,  by  C.  &  E.  Henszey :  of  good  pattern  and 
superior  work. 

No.  963,  childrens'  clothing,  by  Mrs.  G.  Edwards.  Workmanship 
exceedingly  beautiful : — ^patterns  the  most  approved. 

No.  1019,  boys'  clothing,  by  Wm.  B.  Taylor:  needle  work  good,  and 
pattern  excellent. 

Of  the  following  the  judges  speak  in  terms  of  praise,  but  have  not 
recommended  premiums: 

No.  1031,  fluting,  plaiting  and  goflering,  by  Madame  Juery :  very 
beautifully  done, — and  premium  granted  last  year. 

No.  906,  wrappers,  shirts,  and  stocks,  by  C.  A.  Walborn :  in  the 
accustomed  excellent  style  of  this  well  known  manufacturer.  The 
work  is  well  executed, — and  the  wrappers  and  badges  rich  and  taste- 
ful. 

No.  941,  embroidery,  by  Wilhelmina  Schomacker ;  964,  bonnets,  by 
E.  &  J.  Brown ;  1242,  needlework,  by  Miss  M.  E.  Smith  j  973,  caps 
and  head  dresses,  by  H.  O.  Suplee ;  978,  table  cover  and  embroidered 
tray,  by  Mrs.  A.  Schieferdecker  j  998,  shirts  and  cravat  ties,  by  G.  W. 
Ward;  1007,  caps  and  head  dresses,  by  Mrs.  Dufrene  ;  1014,  head 
dresses,  by  Mrs.  Mc.  Donough;  1027,  lace  knitting,  by  Mrs.  Catlin; 
1043,  ladies  silk  coat,  by  Mary  Edwards.  These,  with  a  number  of 
other  articles,  are  commended  by  the  judges  for  neatness  of  workman* 
ship,  tastefulness  of  design,  and  general  merit  of  execution. 


Report  on  U,  S.  Government  Steamer  *^Virginia,^^ 

The  Committee  on  Science  and  the  Arts,  constituted  by  the  Franklin  Institute  of 
the  State  of  t^ennsylvania,  for  the  promotion  of  the  Mechanic  Arts,  who,  agreea- 
bly to  request,  witnessed,  by  sub-committee,  the  experiments  tried  on  the  Dela- 
ware river  with  the  U.  S.  Government  Steamer  "Virginia,"  Report: — 

That  ihey  understand  that  the  hull  of  this  vessel  was  built  by  Wm. 
H.  Brown  of  New  York,  and  that  her  dimensions  are  as  follows : — 
liength  on  deck,  147  feet  6  inches;  breadth,  24  feet  3  inches;  depth,  15 
feet  10  inches;  tonnage,  403||.  tons;  draught  of  water,  7  feet  forward, 
and  7  feet  6  niches  aft.  She  was  formerly  propelled  by  two  paddle 
wheels,  of  Aldrich*s  patent,  similar  to  the  "  Hunter  submerged  wheel," 
but  working  vertically.  The  external  diameter  of  these  wheels  was 
nine  feet  nine  inches;  each  having  16  paddles  of  20  by  14  inches.  In 
place  of  these  wheels,  the  "  Virginia"  has  been  recently  furnished  with 
two  "  Loper  propellers,"  worked  by  the  same  engines  which  were 
used  to  drive  the  original  paddle  wheels.  These  propellers  are  each 
eight  feet  in  diameter.  The  two  engines  have  each  24  inch  cylinders, 
and  30  inches  stroke. 

The  Committee  have  no  knowledge  of  the  relative  speed  of  this 
vessel  when  she  was  worked  by  the  above  mentioned  paddle  wheels, 
and  are  therefore  unable  to  make  a  comparison  between  her  former 
and  her  present  performance.  They  can  only  state  the  result  of  their 
observations  made  on  an  experimental  trip  with  the  "  Virginia,"  on 
the  morning  of  the  11th  September,  1847,  after  the  paddle  wheels  had 
been  removed,  and  the  Loper  propellers  substituted. 

Leaving  the  wharf,  at  Dock  street,  the  vessel  proceeded  down  the 
river,  passing  the  south  side  of  the  large  ship-house  at  the  Navy  Yard 
at  10  h.  20  m.  47  s.,  and  being  opposite  the  north  side  of  the  lower 
wharf  at  the  Point  House  at  10  h.  34  m.  47  s.;  which  makes  the  time  of 
passing  this  distance  (2-19  miles  by  coast  survey)  exactly  14  minutes. 
Continuing  her  course,  the  vessel  was  opposite  the  flag-staif  at  Fort 
Mifflin  at  11  h.  10  m.  50  s.,  giving  a  running  time,  from  the  Point  to 
the  Fort,  of  36  m.  3  s.-— or,  from  Navy  Yard  to  Fort,  50  m.  3  s.  The 
distance  from  the  shears  at  the  Navy  Yard  to  Fort  Mifflin  is,  by  coast 
survey,  7-16  miles.  During  the  downward  passage, the  engines  worked 
very  uniformly,  making  54  revolutions  per  minute;  it  was  made 
against  tide,  but  with  a  moderate  breeze  in  our  favor. 

Below  the  Fort,  the  experiment  was  tried  of  putting  the  vessel  about, 
by  stopping  one  of  the  propellers,  and  also  by  reversing  its  action. 
The  first  half  turn,  by  which  the  course  of  the  vessel  was  reversed, 
and  her  head  brought  so  as  to  be  directed  up  the  river,  on  an  exactly 
opposite  course  to  that  pursued  immediately  before  being  brought 
about,  was  accomplished  in  4  m.  30  s.,*bringing  her  head  round  against 
a  stiff  breeze  from  the  N.  E.  The  next  half  turn,  by  which  the  head 
of  the  vessel  was  brought  to  her  original  course  down  the  river,  was 
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river,  in  3  m.  2  s.;  while  the  next  half  turn^to  bring  her  again  upontht 
downward  course,  occupied  2  m,  14  s. 

In  returning  up  the  river  the  tide  was  favorable,  but  the  passage 
was  made  against  a  stiff  breeze  from  the  N.  E.  From  the  flag-staf 
at  Fort  Mifflin  to  the  Point  House  wharf,  the  run  was  made  in  29  m. 
17  s.,  and  from  the  Point  House  to  the  Navy  Yard  in  ISm.  20s.~ 
total  time,  from  Fort  to  Navy  Yard,  41m.  30  s.;  the  engines  making 
50  revolutions  per  minute.  The  Committee  had  no  means  of  ascer- 
taining exactly,  for  themselves,  the  pressure  of  steam  employed;  bol 
were  informed  that  it  was  60  pounds  to  the  square  inch. 

By  order  of  the  Committee, 

William  Hamilton,  Actuary. 
Philadelphia^  Nov.  11,  1847. 


Report  on  J.  H.  Schoniacker  fy  Co.^s  Pianos. 

The  Committee  on  Science  and  the  Arts^  constituted  by  the  Franklin  lastitoie  cf 
the  State  of  Pennsylvania^  for  the  promotion  of  the  Mechanic  Arts,  to  wboa 
was  referred  for  examination  an  Improvement  in  Pianos,  invented  by  Messxs. 
J.  H.  ScHOM ACKER  &  Co.,  of  Philadelphia^  Pennsylvania^  Report: — 

That  they  have  examined  the  application  to  pianos  of  the  inventions 
lately  made  and  patented  by  J.  H.  Schomacker  &  Co,,  of  which  the 
following  is  a  brief  description  : 

The  sounding-board,  in  these  pianos,is  constructed  so  as  to  be  detach- 
ed from  the  sides  of  the  Instrument,  resting  on  props,  or  supports,  which 
are  secured  to  the  bottom  of  the  case;  one  end  of  the  sounding-board 
being  made  with  a  return,  so  that  its  whole  length  is  virtually  increased. 
This  construction  frees  it  entirely  from  the  injuries  which  it  would  re- 
ceive from  changes  in  the  form  of  the  case  caused  by  the  strain  of  the 
strings,  or  from  the  usual  shrinking  and  warping  of  the  wood  used  in 
construction,  an^  gives  it  the  fullest  opportunity  to  aid  in  the  vibration 
consequent  upon  the  sounding  of  the  string. 

The  result  of  their  examination,  which  has  been  carefully  made,  is, 
that  Mr.  Schomacker  has,  by  his  detached  sounding-boardj  attained, 
in  the  tone  of  his  pianos,  a  much  greater  degree  of  sonorousness  and 
resonance  than  the  Committee  have  before  observed  in  other  instru- 
ments of  the  kind.  They  are  also  of  opinion  that  these  pianos  will  be 
more  durable  than  those  made  by  the  old  principle,  and  that  the  in- 
ventor is  deserving  of  much  praise  for  introducing  this  improvement, 
which  will  doubtless  accelerate  the  perfection  which  these  instruments 
are  gradually  attaining. 

With  regard  to  the  patent  arrangement  for  candle-sticks,  on  the 
music-board,  the  Committee  believe  that  it  is  a  very  convenient  ar- 
rangement— no  objections  can  now  be  raised  as  to  the  danger  of  tbeir 


Digitized  by  LjOOQ IC 


Keport  on  JennUon^s  Diaphragm  Filter.  397 

vibrating,  as  all  the  parts  of  contact  are  carefully  and  effectually  lined 
with  felting. 

By  order  of  the  Committee, 

William  Hamilton,  Actuary. 
JPAiladelphia,  Nov.  11, 1847. 


JSeport  on  W,  H.  Jennison^s  Diaphragm  Filler. 

The  Committee  on  Science  and  the  Arts,  constituted  by  the  Franklin  Institute  of 
the  State  of  Pennsylvania,  for  the  promotion  of  the  Mechanic  Arts,  to  whom 
was  referred  for  examination  the  Diaphiagm  Filter  submitted  by  W.  H.  Jekiii- 
soN,  of  the  city  of  New  York,  Report: — 

That  they  have  carefully  examined  and  experimented  on  the  three 
varieties  of  filters  submitted  to  them.  Their  experiments  have  been 
conducted  with  great  care  and  have  extended  over  a  duration  of  nearly 
20  months. 

No.  1.  The  first  filter  of  Mr.  Jennison  is  in  the  form  of  a  hollow 
truncated  cone,  attached  to  a  similar  cone  by  its  base,  thus  forming  a 
double  cone,  at  each  end  of  which  is  a  female  screw  adapted  to  the 
I     male  screws  on  the  nozzles  of  our  common  hydrants ;  within  this  is  a 
double  cone,  attached  at  the  place  of  junction  to  the  external  shell, 
,      and  leaving  a  space  between  them  varying  in  dimensions  from  a  quar- 
ter of  an  inch  to  an  inch.    The  internal  cone  is  perforated  with  holes, 
to  allow  the  passage  of  water  and  act  as  a  colander.     A  conical  cap 
'      of  felt  is  attached,  by  it$  edge,  to  the  ring  forming  the  base  of  the  in- 
i      terior  vessel  within  which  it  plays  loosely,  and  constitutes  the  filtering 
medium.    The  current  of  water  passing  through  the  upper  colander 
\      is  strained  through  the  felt,  leaving  the  coarser  particles  of  sedimentary 
I      matter  on  its  upper  surface,  and  passes  through  the  lower  colander 
I       and  nozzle  into  any  vessel  ready  to  receive  it. 
(  No.  2.  The  second  filter  contained,in  lieu  of  the  inner  perforated  dou- 

I  ble  cone,  two  parallel  circular  plates  of  perforated  metal,  attached,  at 
I  their  edges,  to  the  external  shell,  separated  from  each  other,  by  a  cham- 
I  berfiUed  with  compressed  sponge  previously  reduced  to  small  fragments. 
t       The  shape  of  the  external  shell  also,  in  some  specimens,  approximated 

to  a  spheroid,  having  nozzles  with  screws,  as  in  the  filter  No.  1. 
I  No.  3.  The  third  filter  contained  sharp  pure  sand,  exceedingly  com- 

I  pressed,  (in  lieu  of  sponge,  as  in  No.  2,*)  and  the  perforated  plates  of 
I  zinc  were  covered,  on  their  inner  surfaces,  with  tinned  brass  gauze 
I  wiresieves,  of  exceeding  fineness.  The  compactness  of  the  sand  is 
I  further  increased  by  burnishing  the  external  shell.  Several  varieties 
{  of  these  sand  filters  were  examined  by  the  Committee  containing  strata 
I        of  sand  varying  in  fineness  of  grain. 

t  The  mode  of  using  Mr.  Jennison's  filters  is  to  screw  them  on  to  a 

water  pipe;  the  water,  when  laid  on,  passes  through  the  filter  under 
pressure  in  very  large  guanlilies,  leaving  upon  it  the  coarser  particles, 

^  *  As  the  sponge  and  felt  are  subject  to  decay,  Mr.  J.  has  discontinued  the  manu- 

(         factare  of  filters  containing  these  materiab. 
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rent  of  water,  and  thus  scouring  the  filtering  bed,}  but  by  reTersicf 
the  filter  itself,  by  unscrewmg  it,  and  attaching  it,  by  the  opposite  fe- 
male screw,  to  the  nozzle  of  the  pipe.  In  a  few  seconds  Che  water^ 
having  removed  the  sediment,  again  will  be  delivered  pure  as  before. 

The  idea  o[  reversing  the  current,  for  the  purpose  of  cleansing  fil- 
ters is  not  new,  for  it  has  long  been  employed  in  Europe,  and  else- 
where, in  closed  filters  of  magnitudes  varing  from  a  few  inches  to 
several  acres  area.  The  plan  of  reversing  filters  is,  moreover,  not  nev: 
an  old  mode  of  tying  a  bag  of  felt-cloth  to  the  nozzles  of  hydrants,  and 
cleansing  by  removing  it,  and  causing  the  water  to  pass  through  in  aa 
opposite  direction,  may  be  considered  the  same  in  principle.* 

The  Committee  are  of  opinion  that  the  filters  of  Mr.  J.  marked  Na 
3,  (the  sand  filter,)  will  be  ustful  in  separating  the  larger  particles  of 
mud,  vegetable  matter,  and  many  of  the  animalcules,  minute  eeb, 
&c.  from  water,  but  that  it  is  not  capable  of  separating  the  veryfinemxA 
which  abounds  in  streams  after  heavy  rains. 

During  a  few  weeks  of  the  year,  when  freshets  prevail,  the  filter 
will  not  yield  clear  water,  although  it  separates  the  greater  portion  of 
the  mud,  &c.  At  all  other  times,  it  delivers  the  water  clear,  and  in 
vast  quantities. 

The  introduction  of  several  metals,  such  as  brass,  tinned  wire,  zine 
colanders,  soldered  joints,  &c.,  as  component  parts  of  the  filter,  must, 
from  their  galvanic  relations,  be  productive  of  injury  to  the  materials 
of  the  filter — ^lessening  the  durability  of  the  apparatus. 
By  order  of  the  Conmiittee, 

William  Hamilton,  Actuary. 

Philadelphia,  Nov.  11,  1847. 


Monthly  Meeting j  November  18,  1847. 

The  usual  stated  business  was  first  transacted,  embracing  the  fol- 
lowing subjects :  the  reading  and  adoption  of  the  minutes  of  the  pre- 
vious meeting;  announcement  of  donations;  Treasurer's  statement  of 
receipts  and  expenditures;  reports  from  standing  and  special  commit- 
tees; proposal  of  new  members,  134  in  number ;  election  of  those  pro- 
posed at  last  meeting ;  resignations,  &c 

Communications  on  subjects  connected  with  Science  and  the  Arts 
being  next  in  order: — 

Mr.  G.  fV.  Smith  presented  a  specimen  oi  patent  safety  fuse^  for 
blasting  under  water,  believed  to  have  been  made  by  Bacon  &  Bick- 
ford,  of  Simsbury,  Conn.  This  was  placed  in  a  tub  of  water — each 
of  the  two  ends  projecting  a  few  inches  from  the  surface.    One  of  the 

*  An  old  filter,  described  in  the  Dictionary  of  Arts  and  Manufactures,  Piaris, 
1847,  reaemblea  the  filter  of  Mr.  Jennison,  both  in  form  and  mode  of  operation;  it 
18,  however,  larger,  and  the  bed  of  sand  is  thicker;  as  the  weight  is  greater,  it  is 
suspended  on  trunnions.  The  experiments  tried  by  the  Committee  on  lamr  filters 
gave  much  better  results  with  turbid  water  than  the  small  filters  of  Air.  Jenaison. 


Monthly  Meeting.  899 

ends  being  ignited^  the  fuse  burned  throughout  its  whole  length— that 
portion  ofthe  outer  covering  which  remained  under  water  being  un* 
consumed^but  that  ofthe  two  projecting  ends  being  completely  burned. 
Froai  the  successful  result  of  this  experiment,  it  would  appear  that 
the  article  is  well  adapted  to  the  purpose  intended. 

Mr,  Trego  laid  before  the  meeting  two  fine  specimens  of  gum  copal^ 
presented  for  the  Cabinet  of  Arts  and  Manufactures  of  the  Institute, 
by  Mr.  Schrack,  of  Philadelphia.  ^  One  of  these,  of  large  size,  is  cut 
and  polished  so  as  to  exhibit  its* beautiful  color  and  transparency, 
Tnore  resembling  an  enormous  topaz  than  a  production  ofthe  vegeta- 
ble kingdom. 

Prof.  fV.  B.  Johnson  presented  a  specimen  of  Cadmia^  from  an 
iron  furnace  at  Housatonicville,  near  West  Stockbridge,  Mass.    This 
is  a  substance  frequently  found  adhering  to  the  inner  walls  of  blast 
furnaces,  about  six  feet  below  the  tunnel  head,  or  just  below  the 
charge  of  fresh  ore,  where  it  forms  a  ring,  which,  as  it  increases  in 
thickness,  becomes  troublesome,  by  impeding  the  descent  of  the  charge. 
The  color  of  this  substance  is  not  always  the  same,  being  sometimes 
yellow,  orange,  dark  green,  or  nearly  black.    Its  specific  gravity  is 
about  5.    It  is  soluble  in  sulphuric,  nitric,  hydrochloric,  and  acetic 
acids — and,  by  the  application  ofthe  proper  tests,  zinc  is  found  to  be 
its  principal  metallic  constituent.    Prof.  J.  observed  that  a  similar  sub- 
stance is  found  in  the  furnaces  of  Belgium,  where  it  is  esteemed  a 
valuable  material  for  combining  with  copper,  in  the  manufacture  of 
brass.     He  explained  the  formation  of  this  deposit  by  supposing  it  to 
be  produced  by  the  oxidation  of  zinc  contained  in  the  iron  ore,  and 
deposited  on  the  walls  of  the  furnace  at  a  place  where  it  is  infusible, 
thus  giving  trouble  to  the  manufacturers  of  iron.    He  suggests  that  a 
thorough  roasting  of  iron  ores  before  patting  them  into  the  furnace, 
will  prevent  the  inconveniences  arising  from  the  formation  of  cadmia. 
Mr.  TVego  remarked  that  he  had  frequently  observed  the  formation 
of  this  substance  in  a  number  of  furnaces  in  Pennsylvania,  and  he  had 
collected  several  specimens  of  it,  which,  however,  were  somewhat 
different  in  external  appearance  from  that  presented  by  Prof.  John- 
son;  being  of  a  more  compact  and  uniform  texture,  and  of  a  yellowish, 
or  greenish  color.    He  believed  that  Prof.  J.  was  correct  in  attributing 
the  formation  of  cadmia  to  zinc  contained  in  iron  ores«  having  often 
seen,  in  broken  nodules  of  the  argillaceous  ores  found  in  the  coal 
formations  of  this  State,  distinct  and  beautiful  crystals  of  the  sulphuret, 
of  zinc,  enclosed  in  the  iron  ore. 

Prof.  Johnson  next  exhibited  two  specimens  of  sediment,  or  in- 
crustation from  the  interior  of  a  steam  boiler  used  at  Burlington,  N. 
J.,  for  raising  w^ter  from  the  Delaware;  the  boiler  being,  it  is  said, 
supplied  with  water  from  the  river.  One  of  these  specimens  is  much 
more  dense  and  solid  than  the  other,  which  presents  a  highly  porous 
or  cavernous  structure.  The  specific  gravity  of  the  solid  cake  is  1*235) 
the  other  is  so  light  as  to  float  upon  water,  at  least  for  a  short  time. 
The  color  is  a  dark  brown,  approaching  to  black;  the  consistency  that 
of  sort  chocolate.  It  has  a  faint  odor,  resembling  that  of  beef  tallow, 
or  suet.    Heated  to  a  temperature  of  230°,  the  mass  becomes  softened; 
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ing,  the  color  is  changed  to  a  lighter  brown ;  at  aboat  900^,  it  softens, 
intumescesy  and  burns  with  a  brilliant  tlame,  giving  forth  the  peculiar 
odor  of  burning  tallow,  or  animal  oil.    The  result  of  coatinued  com- 
bustion is  a  dark  grey  ash,  amounting  to  34-889  per  cent;  showing 
that  65*12  per  cent,  of  the  mass  was  combustible  matter.     Being  di- 
gested in  ether,  11-34  percent,  is  dissolved;  from  this,  after  evaporating 
the  ether,  results  a  yellowish  brown  substance,  of  waxy  consisteDo^, 
having  an  odor  approaching  that  of  taitrine.    The  ashes  effervesce 
with  acids,  and  are  partly  dissolved — the  solutions  yielding  both  lime 
and  magnesia;  the  remainder  appearing  to  be  oxide  of  iron  and  siliote 
of  alumina.    Prof.  J.  further  remarked  that  a  substance  like  this, 
might,  if  highly  heated,  produce  an  explosive  gas,  and  remarked  npon 
the  danger  of  allowing  oil,  or  fatty  matter,  to  enter  the  boiler  with  the 
water.     In  the  lighter  specimen,  it  is  evident  that  thecavernons  struc- 
ture is  the  result  of  the  passage  of  numerous  bubbles  of  gas,  or  steam. 
He  accounts  for  the  character  of  this  deposit  by  supposing  it  to  be  a 
species  of  soap,  formed  between  the  earthy  oxides  and  the  acids  of 
animal  fat. 


MECHANICS,  PHYSICS,  AND  CHEMISTRY. 


Economical  Process  qf  making  Bichromate  of  Potash,  Jrmn  the 
Chromates  qf  Lead  and  the  Bichromate  of  Lime,  By  M.  V.  A 
Jacquelain. 

TBAHBLATSB  VOB  TBI  JOVBBIL  OV  TBB  VBIBKUV  UfaTITCTB. 

This  process  was  performed,  for  the  first  time,  in  June,  1845,  npon 
a  quantity  of  10  kilogrammes,  at  the  establishment  of  M.  Guerin,  late 
Professor  of  Chemistry  in  the  Normal  School,  Afterwards,  in  the 
month  of  September,  of  the  same  year,  the  experiment  was  repeated 
with  50  kilogrammes  of  chrome  ore,  near  Rouen,  by  M.  Maze,  manu- 
facturer of  soda,  and  one  of  our  most  skilful  operators. 

M.  Allain,  on  his  part,  published,  in  November,  1846,  in  the  Retut 
Scientifique,  a  process  which  resembles  mine,  so  far  as  regards  some 
of  the  primary  materials-;  but  that  which  I  am  now  about  to  set  forth 
differs  from  the  preceding  in  the  details  of  execution,  and  in  the  study 
of  the  principal  phenomena,  a  perfect  knowledge  of  which  is  insepara- 
ble from  all  industrial  enterprise. 

Explanation-  of  the  Process. — 1.  Mix  together,  in  casks  revolving 
upon  their  longer  axes,  chalk  and  chrome  ore,  previously  reduced  to  a 
very  minute  state  of  division.  This  tenuity  of  the  ore  may  be  ob- 
tained by  pulverization,  and  then  passing  it  through  a  very  fine  sieve; 
for  it  is  important,  above  every  other  consideration,  to  have  an  im- 
palpable powder,  for  reasons  which  will  be  presently  shown. 

2.  Calcine  this  mixture  for  nine  or  ten  hours  at  a  lively  red  heat, 
upon  the  hearth  of  a  reverberatory  furnace,  taking  care  to  spread  it  to 
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a.  thickness  of  five  or  six  centimetres,  and  to  stir  it  well  ten  or  a  dozen 
times  with  a  rake,  or  poker. 

At  the  end  of  this  time,  if  the  fame  has  been  sufficiently  oxidating, 
the  conversion  of  the  oxide  of  chrome  into  chromate  of  lime  will 
have  been  accomplished.  This  may  be  ascertained,  first,  by  the 
appearance  of  the  material,  which  will  be  of  a  yellowish  green  color;* 
and  next,  by  its  having  the  property  of  dissolving  completely  in  hy- 
drochloric acid,  with  the  exception  of  the  sandy  portion. 

3.  Having  proceeded  thus  far,  the  material,  now  very  friable  and 
porous,  is  next  ground  fine,and  diluted  with  warm  water.  The  liquid 
mass  is  constantly  stirred,  while  sulphuric  acid  is  added  until  the  li- 
quor will  slightly  redden  blue  litmus  paper.  This  character  is  an  in- 
dication of  the  total  conversion  of  the  chromate  of  lime  into  a  bichro- 
mate, and  of  the  formation  of  a  little  sulphate  of  the  sesquioxide  of  iron. 

4.  Diluted  chalk  is  then  added,  little  by  little,  to  the  liquor,  until  the 
sesquioxide  of  iron  is  completely  eliminated.  In  this  the  bichromate 
of  lime  undergoes  no  change  as  to  its  condition  of  saturation. 

5.  After  remaining  a  short  time  at  rest,  the  supernatant  clear  liquor 
is  drawn  off — this  contains  only  the  bichromate  of  lime,  with  a  very 
little  sulphate  of  lime.  In  this  condition  it  may  be  immediately  used 
for  the  production  of  bichromate  of  potash,  the  neutral  or  basic  chro- 
mates  of  lead,  and  even  the  chromates  of  zinc,  of  which  thn  approach- 
ing use  may  be  foreseen,  inasmuch  as  the  oxide  of  zinc  has  already 
been  so  happily  substituted  for  the  carbonate  of  lead  in  white  oil 
painting. 

It  will  be  seen,  from  the  preceding,  that  it  is  not  necessary  to  use  the 
bichromate  of  potash  in  order  to  obtain  the  insoluble  chromates  of  lead, 
zinc,  baryta,  &c.,  and  this  should  bring  about  a  great  economy  in  the 
preparation  of  these  articles.  It  is  sufficient,  therefore,  to  produce  a 
double  decomposition  between  the  bichromate  of  lime  and  the  acetate, 
the  sub-acetate  of  lead,  the  chioruret  of  zinc,  and  so  on  of  others. 

With  regard  to  the  bichromate  of  potash,  it  is  produced  not  less 
easily,  nor  less  pure,  by  causing  a  reaction  of  a  solution  of  carbonate 
of  potash  freed  from  soda,  upon  the  bichromate  of  lime,  from  which 
results  an  insoluble  carbonate  of  lime,  easily  washed,  and  bichromate 
of  potash  in  solution,  which  must  be  concentrated  and  crystalized  un- 
der protection  from  dust^  and  all  access  of  hydrochloric  acid. 

Comptes  Rendus,  Oct  U,  1847. 


On  the  Influence  of  Rapid  Motion  of  the  Piston  vpon  the  Effect 
of  Steam  in  Engines  working  expansively:  with  Experiments 
upon  the  sutgect.    By  M.  Paltrinxri. 

TftAmLXTSD  fOE  TBI  JOVSaAL  OF  TH<  FKAKKUH  IMaTITVTS. 

The  researches  and  numerous  experiments  which  I  have  made  upon 
the  application  of  motive  power  to  machines,  and  particularly  my  ex- 

*Thi8  sin^lar  peculiarity  of  the  chromate  of  lime  with  ao  excess  of  base^  of 
preserving  the  green  tint  of  the  oxide  of  chrome>  gave  rise  to  the  belief^  for  a  long 
time,  that  it  was  not  produced  by  the  chromate  of  lime^  and  the  more  ao,  as  this 
chromate  is  haidl?  soluble  in  water. 

34* 
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a  certain  relation  to  the  number  ol  superimposed  strata  of  steam 
which  occupy  the  cylinder,  from  its  bottom  to  the  pistoa.  These 
strata,  moving  with  the  piston,  should  naturally  develope  themaelTes, 
in  order  to  follow  and  push  it;  and  it  is  in  this  development  of  strata, 
one  after  the  other,  that  the  steam  must  employ  a  portion  of  its  force, 
a  portion  which  is  certainly  lost  to  the  engine.  The  greater  the  nnm- 
ber  of  strata,  the  more  rapid  is  their  development;  and  the  more  pover 
that  is  thus  absorbed,  the  less  will  there  remain  for  useful  effect. 

Suppose  the  steam  introduced  into  a  cylinder  to  be  intercepted  at 
the  moment  when  the  piston  has  reached  a  fourth  or  a  third  part  of 
its  stroke,  to  give  place  to  the  expansion :  from  this  moment  w^e  may 
imagine  the  fluid  mass  divided  into  a  determinate  number  of  suooes- 
sive  parallel  strata,  and  beginning  to  develope  and  expand  themselves 
to  drive  the  piston  and  follow  it.    It  will  then  be  apparent  that  the 
stratum  nearest  the  piston  will,  without  doubt,  be  able  to  exert  upon 
it  all  its  effort,  and  all  the  rapidity  of  which  it  is  capable;  bat  it  will 
be  also  apparent  that  the  one  which  follows  cannot  do  as  much,  be- 
cause the  preceding  stratum  constrains  it,  by  pushing  it  backwards  at 
the  same  time  that  it  forces  the  piston  forwards.    By  its  condition  as 
an  elastic  fluid,  steam  should  naturally  expand  every  way,  and  main- 
tain at  the  same  time,  as  is  admitted,  a  uniform  density  throngbont 
its  volume — consequently,  the  stratum  which  drives  the  piston  on  one 
side,  repels,  on  the  other,  at  the  same  time,  the  stratum  which  follows 
it,  although  allowing  itself  to  be  penetrated  by  it ;  the  latter  repeb  the 
one  which  follows  it^  and  so  on  to  the  last,  which  is  at  the  bottom  of 
the  cylinder. 

There  must,  therefore,  be  a  collision  between  one  stratum  and  an- 
other, on  account  of  the  difference  in  their  velocities,  and  of  the  ne- 
cessary compenetration  of  one  stratum  into  another,  in  order  that  the 
uniformity  of  density  may  be  maintained.  This  collision  must  evi- 
dently produce  a  loss  of  power — a  loss  which  should  be  proportional 
to  the  differences  of  the  velocities,  and  which  will  be  the  more  con- 
siderable according  as  the  number  of  successive  strata  is  increased, 
and  as  the  expansion  takes  place  more  quickly. 

It  is  from  these  considerations,  confirmed  by  the  results  of  experi- 
ments upon  the  effect  of  helical  springs,  that  I  am  persuaded  that  a 
given  quantity  of  steam,  working  by  expansion,  will  produce  more 
disposable  and  useful  effect  acting  upon  a  piston  of  a  large  surfase 
and  short  stroke,  than  upon  a  piston  of  smaller  surface  and  with  a 
stroke  proportionably  longer,  all  other  circumstances  bemg  equal. 
Desirous  of  determining  the  truth  of  this  opinion  by  ngorous  experi- 
ment, I  caused  two  steam  engines  to  be  constructed  ui^er  conditions 
strictly  equal,  and  calculated  to  produce  the  same  dynamic  effe<^  ac- 
cording to  admitted  principles.  But  in  one  of  them,  the  relation  of 
the  surface  of  the  piston  to  the  leneth  of  the  stroke  was  in  an  inverse 
ratio  to  that  of  the  other:  that  is,  if  one  of  the  pistons  had  a  surface  of 
80  and  a  stroke  of  24,  the  other  had  a  surface  of  80  and  a  stroke  of  6; 
80  that  the  volume  produced  by  the  movement  of  one  piston  is  pre- 
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stroke  of  the  piston,  and,  consequently,  when  the  number  of  strokes 
is  the  same,  in  a  given  time,  in  each  of  the  two  engines,  it  ought  to  be 
c^ertain  that  there  is  the  same  volume  of  steam,  in  the  same  physical 
and  mechanical  conditions,  used  by  each  cylinder.  These  ezperi- 
xnents,  of  which  a  table  is  given,  were  made  with  all  possible  precau- 
tion, in  order  that  all  the  conditions  of  the  apparatus  should  be  iden- 
tically the  same;  they  were  repeated  several  times,  on  different  days, 
and  in  the  presence  of  several  competent  persons.  The  following 
table  shows  the  mean  of  the  results  obtained  in  several  series  of  ex- 
periments, the  apparatus  being  always  kept  under  the  same  condi- 
tions:— 
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The  numbers  in  this  table  will  show,  at  a  glance,  the  difference  of 
eflect  between  the  two  engines.  Although  every  precaution  was 
taken  to  avoid  error  in  the  measurements  and  observations,  and  though 
the  numbers  in  the  table  only  show  the  mean  result  of  several  series 
of  ezperimentSi  I  do  not  assert  that  the  ratios  there  given  are  strictly 
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cuIatiOQ  with  regard  to  the  results  obtained,  can  alone  establish,  vriiii 
the  accuracy  desirable,  all  these  relations.  I  believe,  however,  that 
the  reasoning  upon  which  xny  opinion  is  founded,  and  the  results  of 
the  experiments  which  go  to  confirm  it,  authorize  me  to  make  the 
following  conclusions: — 

1.  That  the  velocity  of  the  piston  has  a  much  more  remarkable  in- 
fluence upon  the  useful  efiect  of  steam  than  has  been  heretofore  sup- 


2.  That  this  influence  is  very  greatly  increased,  and  according  to  a 
certain  ratio,  on  account  of  the  amount  of  expansion  which  is  allowed 
to  the  steam ;  the  greater  being  the  expansion,  the  greater  is  the  dif- 
ference of  effect. 

3.  That  in  order  to  obtain  from  steam  the  greatest  amount  of  useful 
effect,  it  is  necessary  to  use  cylinders  as  wide  and  short  as  may  be 
practically  convenient,  and  that  the  piston  should  move  at  a  very  low 
velocity. 

It  is  certainly  not  unknown  that  the  effect  of  steam  has  a  relation 
to  the  velocity  of  the  piston ;  but  it  has  not  yet,  so  far  as  I  know,  been 
recognized  that  the  velocity  of  the  piston  has  a  particular  and  consid- 
erable influence  upon  the  effect  of  the  expansion  ;  and  I  believe  my- 
self to  be  the  first  who  has  directed  attention  to  this  subject,  and  who 
has  sought  to  demonstrate  the  truth  by  experiment.    The  numbers 
in  the  table  show,  in  effect,  very  considerable  differences,  although 
the  velocities  of  the  two  pistons  appear  only  in  the  ratio  of  t  to  4. 
The  experiments  mentioned  have  manifested  two  other  phenomena 
which  have  attracted  my  attention,  and  which  I  recommend  to  the 
notice  of  scientific  persons:  the  first  is,  that  in  the  engines  which  I 
used,  and  when  they  were  worked  by  expansion,  the  pistons  were 
compelled,  in  some  of  the  experiments,  to  complete  their  stroke  while 
having  against  them  (on  account  of  atmospheric  pressure)  a  resistance 
stronger  than  the  force  by  which  they  were  impelled.     The  other  phe- 
nomenon is  relative  to  the  work  done  by  the  two  engines.     In  most 
of  the  experiments  made,  the  useful  effect,  as  measured  by  the  brake, 
was  always,  and  even  considerably,  more  than  the  theoretical  effect 
of  the  motive  power.    Does  this  difference  of  effect  depend  upon  the 
partial  vacuum  created  in  the  escape  pipe  on  account  of  the  rapid 
passage  of  the  steam,  so  that  the  pressure  upon  the  piston  has  a  rela- 
tively greater  force  ?     May  this  rarefaction  in  the  escape  pipe  also 
account  for  the  continuance  in  the  stroke  of  the  pistons,  although  they 
may  have  been  placed  in  equilibrium  by  atmospheric  pressure  before 
making  a  half,  or  two-thirds,  of  their  stroke  ? 

All  these  questions,  the  importance  of  which  will  be  readily  per- 
ceived by  men  of  science,  have  need  of  study  and  elucidation  by  ex- 
periments, perhaps  of  a  different  kind.  On  my  own  part,  I  shall  do 
all  that  I  can-;  but  I  call  for  the  aid  of  learned  persons  who  are  con- 
versant with  such  matters.  Comptcs  Rendus,  Sept  27, 1847, 
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;        NotCj  in  support  oftht  Opinion  advanced  by  Mi  Joule^  upon  the 
I  Identity  of  Motion  and  of  Caloric.    By  M.  Sbguin^  Senior. 

'  TiAmiaTiB  vom  rat  joosiai.  or  tbi  wm^woAn  iimiTim. 

In  a  work  which  I  published  in  1839,  upon  the  influence  of  rail- 

j        roads,  I  advanced  the  opinion  that  steatn  was  only  the  medium  which 

^        is  used  Tor  the  projluction  of  force,  and  that  reciprocally;  and  that 

there  must  exist,  between  caloric  and  motion,  an  identity  of  nature 

in  such  manner  that  these  two  phenomena  are  but  the  manifestation, 

under  a  diflerent  form,  of  the  effects  of  a  single  and  the  same  cause. 

^  These  ideas  were  communicated  to  me,  long  ago,  by  my  uncle, 

Montgolfier;  and  I  only  waited,  before  giving  them  publicity,  until 

positive  experiments  and  well-established  facts  should  give  them  the 

sanction  of  demonstration. 

Under  these  circumstances  I  learned,  by  the  Compte  Rendu  of  the 
session  of  23rd  June  last,  of  the  experiments  made  by  M.  Joule :  and 
found  that  the  results  which  he  had  obtained  gave  so  much  force  to 
the  opinion  of  the  celebrated  man  who  had  advanced  the  same  idea 
more  than  fifty  years  since,  that  I  thought  it  my  duty  to  submit  to  the 
Academy  the  important  consequences  which,  it  seems  to  me,  may  re- 
sult therefrom. 

In  his  article,  M.  Joule  considers  caloric  as  free  from  bodies,  and 
demonstrates  that  the  heat  required  to  increase  the  temperature  of 
one  gramme  of  water,  one  degree  of  the  thermometer,  is  equal  to  a 
mechanical  force  capable  of  raising  a  weight  of  430  grammes,  one  me- 
tre in  height. 

Now,  in  regarding  this  question  under  a  point  of  view  altogether 
different  from  that  of  M.  Joule,  I  have  arrived  at  an  almost  identical 
result.  Having  supposed,  in  effect,  that  the  decrease  of  tempera- 
ture resulting  from  the  expansion  of  a  gas  which  extends  itself  through- 
out a  space  larger  than  that  which  it  previously  occupied,  represented 
the  mechanical  force  which  then  appeared;  I  calculated  the  number 
of  kilogrammes  of  water  that  a  cubic  metro  of  steam,  at  180  degrees, 
(Centigrade)  could,  by  its  expansion,  elevate  one  metre  in  height,  ac- 
cording as  its  temperature  decreased — and  calculating  the  products 
for  every  20  degrees,  up  to  80.  In  reducing  my  results  to  the  type  of 
one  gramme  raised  one  metre  in  height,  adopted  by  M.  Joule,  and 
correcting  them  as  regards  the  ratio  of  the  specific  heat  of  water  to 
that  of  steam,  I  found  that  the  amount  of  mechanical  power  developed 
by  a  gramme  of  water,  raised  one  degree  in  temperature,  was  as  fol- 
lows:— 

Between  180^  and  160°  »  395  gr.^ 
^         160     «     140  wm  4l«  « 
«         140     «     180  —  440  « 
«         120     «•     100  IB  472  « 
"         100     «       80  »  529  « 


>  Mean,  449  grammes. 


These  results  oscillate,  as  will  be  perceived,  about  the  number  430, 
which  was  arrived  at  by  M.  Joule ;  and  this  notwithstanding,  as  I 
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elevation  of  the  temperature  of  water  a  certain  number  of  degrees,  in 
a  thermometrical  scale  circumscribed  between  two  or  three  degre«; 
while  I  have  regarded  the  caloric  as  latent,  or  the  variation  of  tempe- 
rature which  steam  undergoes  in  passing  from  one  state  of  pressure 
to  another,  and  that  within  the  most  extended  limits,  inasmuch  as  they 
vary  between  80  and  180  degrees,  in  which  it  is  hardly  possible  to  be 
certain  that  the  thermometric  scale,  used  to  measure  the  teraperainre, 
really  represents  the  quantities  of  caloric  which  it  indicates.  Aod  it 
is  from  this,  perhaps,  that  arise  the  differences  of  mechanical  power 
developed  by  steam,  between  the  two  extremes  of  the  scale  of  results 
which  I  have  obtained — results  which  would  have  presented  them- 
selves  in  a  very  different  manner,  and  even,  perhaps,  iu  an  inverted 
sense,  if,  instead  of  mercury,  a  thermometer  constructed  of  any  other 
substance  had  been  used — ^the  expansion  of  bodies,  according  to  the 
variation  of  their  temperature,  being,  possibly,  a  property  which  is 
not  subject  to  the  same  law  as  that  of  the  amount  of  mechanical  power 
which  they  then  develope. 

If,  in  coniunction  with  these  facts,  we  consider  a  great  number  of 
others  in  wnich  caloric  is  known  to  be  produced  by  motion,  such  as 
percussion,  compression,  friction,  change  of  condition,  or  of  nature, 
we  shall  be  convinced  that  the  two  phenomena,  identical  in  tliem- 
selves,  are  but  the  consequences  of  a  general  law  which  governs  the 
movement  of  all  bodies;  and  that  the  phenomena  which  we  designate 
under  the  title  of  caloric^  are  nothing  but  the  effects  of  the  commuDi- 
cation  of  motion  of  bodies  among  themsehres,  when  they  are  reduced 
to  a  state  of  division  of  which  we  cannot  appreciate  the  intensity,  or 
the  circumstances,  as  we  are  able  to  do  when  these  same  bodies  have, 
in  mass,  a  movement  which  may  be  measured  by  the  sensible  effects 
which  it  produces. 

I  shall  not  undertake  to  enumerate  all  the  consequences  which 
would  result  from  the  adoption  of  this  principle,  and  chiefly  the  modi- 
fications which  it  would  produce  in  the  application  of  steam  to  the 
production  of  power. 

In  steam  engines  of  medium  pressure,  which  are  those  presenting 
the  most  advantages,  the  steam  is  used  between  the  limits  of  pressure 
which  I  consider  equal,  approximatively,  to  a  reduction  of  80degrees 
of  temperature,  after  which  the  elasticity  of  the  steam  is  destroyed  by 
condensing  it,  or  it  is  allowed  to  escape  into  the  air.  But  it  is  evident 
that,  in  this  state,  the  steam  still  contains  630  degrees  of  heat  which 
is  not  made  useful,  and  that  we  might,  by  continually  using  the  same 
steam,  and  restoring  to  it  at  each  stroke  of  the  piston  the  quantity  of 
heat  which  has  been  lost  in  the  act  of  producing  the  motion,  obtain 
results  which  would  bring  about  a  complete  and  immense  revolution 
in  this  department  of  mechanics  which  has  become  so  interesting  at 
the  point  of  civilization  to  which  we  have  now  arrived. 

With  the  view  of  explaining  facts  which,  at  the  first  glance^appear 
so  little  to  be  derived  from  the  same  source,  and  of  which  it  will  be 
so  important  to  give  an  explanation  showing  that  they  class  them- 
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it  may  be  in  a  sufficient  state  of  forwardness  to  merit  serious  attention 
from  them.  Comptes  Rendus,  Sept.  20,  1847. 


On  the  Anomalous  Specific  Heat  of  certain  Alloy Sj  and  their  spon* 
ianeotis  Increase  of  Temperature  after  Solidification.  By  M.  C. 
C.  Person. 

tejucilatso  rom  thb  joveval  of  thb  vba>ii.i]|  iiwtitutb. 

M.  Regnanlt  has  discovered,  in  alloys  fusible  at  about  212^  F.,  a 
specific  heat  much  greater  than  the  mean  of  the  metals  composing 
them,  and  proposes  to  examine  whether  this  anomaly  does  not  disap-* 
pear  at  lower  temperatures.  The  experiments  reported  in  my  me-* 
moir  show  that  it  does,  in  effect,  disappear.  Thus,  in  the  alloy  of 
d'Arcet,*  I  have  c  «-  0-069  from  201-2*^,  and  c  »■  0-037  from  122°;  as 
the  calculated  mean  is  0-036,  it  will  be  perceived  that  the  difference 
is  very  trifling.  The  principal  difficulty  in  these  researches  was  to 
heat  the  alloys  to  exact  temperatures  below  212  degrees;  for  this 
purpose  I  used  a  stove  of  simple  construction,  of  which  a  drawing  is 
annexed  to  the  memoir. 

This  point  being  explained,  I  make  it  appear  that  the  excess  of 
heat  observed  in  this  alloy,  near  its  melting  point,  is  not  owing  to  the 
commencement  of  fusion,  as  might  be  imagined,  but  to  a  new  kind  of 
latent  heat  of  which  the  following  experiment  shows  the  evolution. 
A  glass  bulb,  filled  with  the  alloy  in  question,  is  isolated  in  such  man^ 
ner  that  the  cooling  may  be  observed;  and  for  that  purpose  there  is 
fixed  in  the  alloy  a  thermometer,  of  which  the  changes  may  be  noted 
with  an  eye-glass  and  stop-watch.  Suppose  the  glass  vessel  to  con« 
tain  150  grammes  of  the  alloy  of  d'Arcet,  the  thermometer,  which,  at 
about  266  degrees,  takes  five  or  six  seconds  to  fall  two  degrees  when 
the  alloy  is  in  a  liquid  state,  takes  more  than  400  seconds  to  fall  3-6° 
degrees  between  204-8°  and  201*2°.  This  is  very  simple:  the  latent 
heat  of  fusion  is  being  disengaged  during  this  interval.  The  solidifi- 
cation being  completed,  the  thermometer  resumes  a  regular  rate,  fall- 
ing one  degree  in  five  or  six  seconds,  until  about  134-6  degrees,  where 
it  suddenly  stops,  and  even  rises  two  or  three  degrees.  At  the  same 
time,  the  glass  bulb  is  broken  by  a  considerable  expansion  of  the 
whole  mass,  and  this  expansion  continues  after  the  cooling,  so  that 
the  thermometer,  which  was  before  strongly  pressed,  becomes  free 
and  movable.  There  is,  therefore,  in  this,  a  change  of  constitution  in 
the  alloy,  and  the  beat  which  was  disengaged  during  this  modification 
was  sufficient  to  sustain  the  thermometer  between  136-4  and  132-8 
degrees  for  more  than  400  seconds;  but  it  then  immediately  fell  one 
degree  in  five  or  six  seconds.    The  disengagement  of  heat  after waidr 

*Thi8  alloy  is  composed  of  bismuth^S;  leaded;  and  tin,  3.  It  is  koown  as 
'^'Newtoa's  Fusible  Metal,"  and  melts  at  a  temperature  below  that  of  boiliog  wa- 
ter.—Com.  Pub. 
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continues  for  a  long  time,  of  which  we  have  proof  by  the  extraordi- 
nary slowness  of  the  cooling. 

In  order  to  measure  the  heat,  I  employed  a  process  which  was 
used  by  Rudberg  on  another  occasion ;  but  I  availed  myself  of  a  means 
of  verification  which,  I  hope,  will  remove  the  uncertainty  for  which 
he  was  reproached  by  M.  Despretz.  I  observed,  comparatively,  witb 
a  chronograph,  the  cooling  of  the  alloy  and  that  of  another  body  as 
identical  as  possible,  and  placed  in  the  same  circumstances.  The  heat 
lost  by  this  body  at  each  degree  being  known,  I  had,  approximatively, 
that  lost  by  the  alloy;  but,  moreover,  I  measured,  with  a  caiorimeler, 
the  heat  lost  by  the  alloy  between  certain  temperatures — ^the  measure 
by  cooling  must  necessarily  have  shown  the  same  figures.  I  therefore 
had,  as  has  been  said,  a  means  of  verification  and  correction.  The 
tabular  statement  of  cooling,  thus  corrected,  gives  the  heat  lost  by  the 
alloy  at  each  instant;  the  changes  which  take  place  in  its  specific  heat 
are  also  shown,  and  the  latent  heat  of  fusion  is  also  measured,  as  well 
as  thai  which  results  from  change  of  constitution — this  last  is  about 
three  calorific  units  per  gramme,  for  the  alloy  of  d'Arcet.  There  is 
another  mode  of  measuring  it  which  is  less  exact,  but  which  leads  to 
a  curious  result.  After  having  melted  the  alloy,  I  allowed  it  to  become 
solid,  and  then  to  cool  down  only,  for  example,  to  201*2  degrees,  iu 
order  that  the  heat  of  decomposition  should  not  be  disengaged.  Then 
passing  it  into  a  calorimeter,  it  gave  7-4  cal. — but  on  reheating  again 
to  203  degrees,  I  could  only  obtain  5-2  cal.;  so  that  I  arrived  at  this 
paradoxical  result :  that  the  same  body  contains  least  heat  when  it  Is 
the  hottest.  The  difference,  2*2  cal.,  arises  from  the  fact  that  the  alloy, 
in  reheating  to  203  degrees,  has  only  in  part  suffered  a  change  of 
constitution. 

If,  after  having  melted  the  alloy,  it  be  suddenly  cooled  by  plunging 
it  into  water,and  then  withdrawn  as  soon  as  it  may  be  safely  handled, 
it  will,  in  a  few  moments,  become  again  so  warm  as  to  burn  the  fin- 
gers. Here,  the  sudden  cooling  is  at  first  opposed  to  the  change  of 
constitution ;  but  a  moment  arrives  at  which  the  disposition  of  the 
molecules  ceases  to  be  compatible  with  so  low  a  temperature,  and  then 
the  new  arrangement  takes  place.  And,  on  account  of  having  been 
thus  retarded,  it  recurs  with  much  more  energy,  that  is,  in  a  much 
shorter  time — it  is  not  only  a  slower  cooling  which  is  observed,  but  a 
reheating  which  may  carry  the  mass  to  158  degrees. 

To  recapitulate:  the  excess  of  caloric  given  out  by  alloys  when 
heated  nearly  to  their  melting  point,  does  not  proceed  from  the  latent 
beat  of  fusion;  nor  should  it  be  considered  as  being  simply  specific 
heat — ^it  is  heat  due  in  a  great  measure  to  change  of  constitution, 
which  may  take  place  in  an  alloy  completely  solidified  and  considera- 
bly below  its  melting  point.  Compies  Rendus,  Sept  27, 1847. 


•Sriijicial  A/inerab. 


The  experiments  of  M.  Ebelmen,  to  produce  minerals  artificially, 
communicated  to  the  Academy  of  Sciences,  Paris,  are  thus  given  in 
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jCL^Insiiiuf:  the  immediate  subject  being  chiefly  the  varieties  of  the 
ruby: 

<<  The  method  I  adopted  to  crystalize  these  compounds,  depended 
upon  the  property  of  boracic  acid  to  dissolve  all  the  metallic  oxides, 
and  upon  the  great  volatility  of  this  acid  at  a  high  temperature.     I 
thought  that  by  dissolvings  in  melted  boracic  acid,  alumina  and  mag- 
nesia, mixed  in  the  proportions  that  constitute  the  spinel,  and  by  ex< 
posing  this  borate  in  open  vessels  to  the  high  temperature  of  the  por-* 
celain  kiln,  the  affinity  of  alumina  for  magnesia  would  determine  the 
separation  of  a  crystalized  aliiminate,  and  the  complete  expulsion  of 
the  boracic  acid.     In  short,  I  employed  boracic  acid   at  a  high  tem- 
perature, as  water  is  used  at  ordinary  temperatures,  to  obtain  crys- 
talized salts  by  evaporation  alone.     The  proportions  were  about  one 
part  of  melted  boracic  acid  to  two  parts  of  alumina  and  magnesia, 
mixed  synthetically  to  constitute  the  compound,  Al'  0'  MgO;  with 
the  addition  of  a  small  quantity  of  the  bi-chromate  of  potash.    These 
materials,  well  mixed,  were  put  on  a  platinum  leaf,  in  a  biscuit-cup, 
and  exposed  to  the  heat  of  a  porcelain  biscuit-kiln.    I  obtained  a 
surface  covered  with  crystaline  facets,  presenting  in  their  interior  re- 
ticulated cavities,  the  form  of  which  was  easily  distinguished  with  the 
lens.    These  crystals  were  rose-colored,  transparent,  readily  scratching 
quartz,  and  presenting  the  form  of  regular  octohedrons,  without  any 
modification.     They  are  quite  infusible  in  the  blow-pipe.     These 
characters,  joined  to  the  composition  of  the  crystals,  synthetically  as- 
certained, appear  sufficiently  conclusive  to  establish  their  identity  with 
the  spinel. 

*<  By  substituting  for  the  magnesia  its  equivalent  of  the  protoxide  of 
manganese,  a  crystalized  product  is  obtained  in  large  laminae,  in  the 
form  of  equilateral  triangles,  or  of  regular  hexagons.  These  crystals, 
also,  readily  scratch  quartz.  I  consider  them  to  be  the  manganesi- 
ferous  spinel  Al*  0*  MnO,  which  has  not  yet  been  met  with  "in  the 
mineral  kingdom. 

"  Oxide  ofcobaltjsubstituted  for  the  magnesia,  equivalent  for  equi- 
valent, gave  bluish  black  crystals,  regular  octohedrons.  They,  again, 
scratch  quartz,  but  with  more  difficulty  than  the  preceding.'' 

In  employing  alumina  and  glucine  in  the  proportions  that  constitute 
cymophane  or  chrysoberyl,  Al*  0*  GIO,  a  bristling  mass  of  crystaline 
asperities  of  great  brilliancy  is  obtained.  This  product  readily  cuts 
quartz,  and  very  cleanly  topaz.  It  presents  then  a  hardness  com- 
parable to  the  crystalized  cymophane. 

Certain  silicates,  infusible  at  the  temperature  of  our  furnaces,  appear 
capable  of  being  reproduced  by  the  same  process.  Thus,  in  melting 
the  elements  of  the  emerald  with  half  their  weight  of  boracic  acid,  at 
the  same  temperature  as  in  the  preceding  experiments,  a  substance  is 
obtained,  which  easily  scratches  quartz,  and  the  surface  of  which 
presents  a  great  number  of  facets  having  the  form  of  regular  hexagons. 
« I  content  myself,''  M.  Ebelmenadds,  in  conclusion,  <<with  sub- 
mitting to-day  these  first  indications,  hoping,  however,  soon  to  pre* 
sent  to  the  Academy  a  more  detailed  and  more  complete  work.  But 
I  am  convinced,  at  present,  that  it  is  possible  to  produce,  at  tempera- 
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of  precious  stones.  It  is  probable  that  in  repeating  these  experimeni^ 
in  apparatus  of  certain  dimensions^  like  reverberating  furnaces,  by 
operating  on  large  quantities  of  materials,  and  continuing  the  applica- 
tion of  heat  sufficiently  long,  much  larger  crystals  may  be  produced 
than  those  I  have  obtained,  working  with  a  few  grammes  only.  An- 
other conclusion  to  be  drawn  from  the  preceding  facts  is,  that  many 
species  of  minerals  have  the  power  to  produce  themselves  and  crys- 
talize  at  temperatures  much  below  those  necessary  to  naelt  them.^' 

Specimens  of  the  products  mentioned  in  the  communicatioa  were 
submitted  to  the  Academy.  Cir.  Eog.  &  Arch.  Jour. 


Test  for  Distinguishing  Iron  from  SteeL 

To  distinguish  iron  from  steel  by  a  chemical  process,  take  pure  ni- 
tric acid,  dilute  it  with  so  much  water  that  it  will  only  feebly  act  upon 
the  blade  of  a  common  table  knife.  If  a  drop  of  the  acid  thus  dilated 
be  suffered  to  fall  upon  steel,  and  allowed  to  remain  upoa  it  for  a  fev 
minutes,  and  then  washed  off  with  water,  it  will  leave  behind  a  black 
spot.  But  if  a  drop  of  this  acid  be  suffered  to  act  upon  iron  in  the 
same  manner,  the  spot  will  not  be  black,  but  of  a  whitish-grey  color. 
The  black  stain  is  owing  to  the  conversion  of  the  carbon  of  the  steel 
into  charcoal,  which  thus  becomes  predominant;  and  iron  being  nearly 
free  from  carbon^  can  produce  only  a  grey  stain.  The  utility  of  this 
test  is  not  con6ned  to  finished  articles  manufactured  of  steel,  but  its 
application  enables  the  workman  in  iron  and  steel  to  ascertain  abo 
the  quantity  and  uniformity  of  texture  of  unfinished  articles. 

Ibid. 


Improvements  in  Glass  Chimneys  for  Gas-Lights,  Lamps,  ^-c 

Achromatized  Light, — ^The  unpleasant  and,  to  many  sights,  pain- 
ful effects  of  the  naked  flame  of  a  candle,  lamp,  or  gas-burner,  have 
long  been  known  and  felt,  as  also  that  they  are  not  by  any  means  les- 
sened by  passing  through  colorless  glass;  and  numerous  experiments, 
and  much  research,  have  been  followed  up  by  scientific  men,  with  the 
view  of  discovering  means  of  improving  the  color  of  artificial  light 
generally.  The  cause  of  the  yellow  glare  perceptible  during  the  com- 
bustion of  all  the  hydro-carbons,  is  owing  to  the  radiation  of  a  super- 
abundance of  the  red  and  yellow  rays  of  the  spectrum,  and  it  is  owing 
to  the  effect  of  these  on  the  retina,  that  certain  colors  cannot  be  dis- 
tinguished from  others,  when  seen  by  artificial  light  The  principle 
has  long  been  known  to  opticians,  and  in  1790,  Dollond,  of  St.  Paul's 
Churchyard,  after  many  years  of  study  and  experiment,  introduced 
the  achromatic  lens  for  telescopes,  by  which  the  iridescent  halo,  which 
obstructs  and  pains  the  sight  in  common  glasses,  is  removed,  or  pre- 
vented, and  the  object  is  seen  iihrough  a  perfectly  clear  and  colorless 
fluid-like  medium.    Mr.  McNeill,  of  St.  MartinVlane,  has  introduced 
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a  glass  chimney,  which  does  for  common  artificial  light  what  Dollond 
effected  for  the  telescope.  He  has  patented  a  glass  chimney,  colored, 
in  its  melted  state,  with  a  natural  or  slightly  blue  tint,  which,  when  in 
use,  obstructs  the  passage  of  the  red  and  yellow  rays,  and  leaves  the 
flame  of  a  mellow  wax-like  white,  so  imitative  of  daylight,  that  the 
various  colors  of  the  most  delicate  hues,  such  as  ribands,  silks,  shawls, 
&c.,  can  be  most  perfectly  distinguished;  and  we  understand,  that 
more  than  one  of  our  most  eminent  artists,  who  had  entirely  discon- 
tinued painting  by  gas  or  lamp-light,  have,  on  obtaining. the  achro- 
matic chimneys  and  globes,  again  taken  to  it ;  as  they  are  as  able  to 
distinguish  the  most  delicate  contrast  of  color  as  by  daylight.  Achro- 
matized light  is,  from  its  extreme  purity,  perfectly  unirritating  to  the 
eye — a  sensation  of  coolness  and  relief  being  produced,  in  place  of 
the  pain  and  fatigue  caused  by  the  hot  glare  of  uncorrected  light. 
The  quality  which  it  possesses,  of  enabling  the  eye  to  indicate  with 
distinctness  the  smallest  characters  of  type,  or  manuscript,  renders  it 
unrivalled  for  the  purposes  of  study,  reading,  long*continued  exercise 
of  the  pen,  as  in  public  and  private  offices,  banks,  counting-Rouses^ 
clubs,  literary  institutions,  &c.;  in  short,  under  all  circumstances,  and 
in  all  situations,  a  universal  means  of  improved  illumination. 

Load.  Min.  Jour* 


On  the  Detection  qf  Cotton  in  Linen.    By  M.  Kindt. 

The  ingenuity  which  competition  in  our  textile  manufactures  con- 
tinually  elicits  is  now  too  frequently  directed  to  the  production  of  a  de- 
ceptive and  fugitive  appearance  in  goods,  instead  of  the  real  improve- 
ment of  the  fabric.  It  is  therefore  desirable  that  the  consumer,  who 
is  well  pleased  with  the  reduced  cost  of  his  goods,  should  be  able  to 
ascertain  where  the  economy  has  been  effected;  or,  in  other  words, 
what  kind  of  fabric  he  has  purchased.  With  the  view  of  assisting 
him  in  this  analysis,  we  gave,  in  Vol.  XXX.,  a  test,  by  M.  Vincent, 
for  ascertaining  the  presence  of  New  Zealand  flax  in  sail  or  other 
cloth ;  and,  as  a  carrying  out  of  the  same  idea,  we  now  insert  the  ex- 
periments of  M.  Kindt  (for  which  we  are  indebted  to  the  Philosophi- 
cal Journal),whereby  the  presence  of  cotton  maybe  detected  when  com- 
bined with  flax ;  and  perhaps,  at  the  present  time,  such  a  test  may  be 
the  more  required,  as  a  recent  invention  for  polishing  thread,  has  ena- 
bled the  manufacturer  to  produce  that  article,  with  very  inferior  mate- 
rials, superior  in  gloss  and  apparent  firmness  to  thread  made  of  the 
best  flax. 

<<  This  subject  has  frequently  engaged  the  attention  of  commercial 
and  scientific  men;  many  experiments  have  been  made, in  order  to  de- 
tect cotton  thread  in  linen  ;  many  processes  have  been  recommended, 
but  none  have  hitherto  proved  satisfactory.  I  was  therefore  much 
surprised  when  a  stranger,  a  few  weeks  ago,  showed  me  a  sample  of 
lined,  from  the  one-half  of  which  all  the  cotton  filaments  had  been 
eaten  away.  He  had  obtained  it  in  Hamburg,  and  asked  me  whether 
I  could  give  him  a  process  for  effecting  this  purpose.    Now  since,  as 
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suits  of  my  experiments.  I  had  already  observed,  in  experimenlii]* 
with  explosive  cotton,  flax,  &c.,  that  these  two  substances  behaTe 
somewhat  differently  towards  concentrated  acids;  and  although  it  has 
long  been  known  that  strong  sulphuric  acid  converts  all  vegetable  fibre 
into  gum,  and  when  the  action  is  continued  for  a  longer  period,  inro 
sugar,  I  found  that  cotton  was  metamorphosed  much  more  rapidly  br 
the  sulphuric  acid  than  flax.  It  is,  therefore,  by  means  of  concen/ra/e«^ 
sulphuric  add  that  cotton  may  be  removed  from  linen  when  mix^ 
with  it ;  and  this  object  may  be  obtained  by  the  following  process  :^ 

*^  The  sample  to  be  examined  must  be  freed,  as  perfectly  as  possible, 
from  all  dressing,  by  repeated  washing  with  hot  rain  or  river-water, 
boiling  for  some  length  of  time,  and  subsequent  rinsing  in   the  samt 
water ;  and  I  may  expressly  observe,  that  its  entire  removal  is  requi- 
site for  the  experiment  to  succeed.     When  it  has  been  well  dried,  the 
sample  is  dipped  for  about  half  its  length  into  common  oil  of  vitriol, 
and  kept  there  for  about  half  a  minute  or  two  minutes,  according  to 
the  strength  of  the  tissue.     The  immersed  portion  is  seen  to  become 
transparent.    It  is  now  placed  in  water,  which  dissolves  out  the  gum- 
my mass  produced  from  the  cotton :  this  solution  may  be  ezpedit^  by 
a  gentle  rubbing  with  the  fingers ;  but  since  it  is  not  easy  to  remove 
die  whole  of  the  acid  by  repeated  washing  in  fresh  water,  it  is  advisa- 
ble to  immerse  the  sample,  for  a  few  instants,  in  spirits  of  bartshoni 
(purified  potash  or  soda  have  just  the  same  efiect),  and  then  to  wash 
it  again  with  water.    After  it  has  been  freed  from  the  greater  portion 
of  the  moisture,  by  gentle  pressure  between  blotting-paper,  it  is  dried 
If  it  contained  cotton,  the  cotton  threads  are  found  to  be  wanting  in 
that  portion  which  had  been  immersed  in  the  acid  ;  and  by  counting 
the  threads  of  the  two  portions  of  the  sample,  its  quantity  may  be 
very  readily  estimated. 

^  If  the  sample  has  been  allowed  to  remain  too  long  in  sulphuric 
acid,  the  linen  threads  likewise  become  brittle,  or  even  eaten  away ;  if 
it  were  not  left  a  sufficient  time  in  it,  only  a  portion  of  the  cotton 
threads  have  been  removed :  to  make  this  sample  useful  it  must  be 
washed,  dried,  and  the  immersion  in  the  acid  repeated.  When  the 
tissue,  under  examination,  consists  of  pure  linen,  the  portion  immersed 
in  the  acid  likewise  becomes  transparent,  but  more  slowly,  and  in  a 
uniform  manner :  whereas,  in  the  mixed  textures,  the  cotton  threads 
are  already  perfectly  transparent,  while  the  linen  threads  still  continue 
white  and  opaque.  The  sulphuric  acid  acts  upon  the  flax  threads  of 
pure  linen,  and  the  sample  is  even  somewhat  transparent,  after  drying, 
as  far  as  the  acid  acted  upon  it  \  but  all  the  threads  in  the  sample  can 
be  seen  in  their  whole  course. 

<<  Cotton  stufis,  containing  no  linen,  dissolve  quickly  and  entirely  in 
the  acid  ;  or.  if  left  but  one  instant  in  it,  become  so  brittle  and  gummy, 
that  no  one  will  fail  to  recognise  it  as  cotton,  when  treated  in  the  above 
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^Jl^  M.  Ledoytn^a  DUitifeciing  Fluid* 

y:  IT}'      The  English  journals  have  been  busy  of  late  in  dii 

live  and  absolute  merits  of  chloride  of  zinc  and  nitrate  of  lead,  as 


-^^"  antiseptic  and  disinfecting  agents.  It  appears  that  in  the  year  1840, 
^'u  Sir  William  Burnett,  Director  General  of  the  Medical  Department  of 
^-^ar.  the  British  Navy,  took  out  a  patent  (or  preserving  animal  and  vegeta- 
^72:^1  ble  substances  by  means  of  chloride  of  zinc,  and  its  application  was 
::  I  «  directed  entirely  to  the  prevention  and  suspension  of  decay.  Since 
L:  :.:r  then  the  patentee  has  brought  his  liquid  before  the  public  as  a  disin- 
,is:^  fectant  applicable  to  destroy  deleterious  and  offensive  effluvia,  such 
«t:.  as  those  of  a  contagious  character  in  fever  hospitals,  etc. 
r  r:i2  More  recently,  a  preparation  called  "  Ledoyeu's  disinfecting  fluid," 
rv^  has  been  brought  into  notice,  which  is  represented  to  << possess  the 
iiiLf  property  of  destroying  the  offensive  effluvia  of  cesspools,  drains,  sick 
^  rooms,  &c.,  and  preventing  the  spread  of  contagious  diseases.  It  was 
-^  the  design  of  M.  Ledoyen  to  submit  the  merits  of  his  <<  fluid''  to  a 
^]^  committee  of  Parliament,  that  if  substantiated  hemightreceivea  reward 
^'^,  .from  government,  for  divulging  the  composition  of  his  preparation. 
He  refused,  meanwhile,  to  place  the  disinfectant  in  the  hands  of  any 
j^'  party  who  did  not  obligate  himself  not  to  examine  it ;  but  the  editor 
of  the  Pharmaceutical  Journal  having  obtained  possession  of  a  speci- 
men, without  this  condition,  he  states  it  to  be  a  solution  of  nitrate  of 
lead,  whicii  has  since  been  acknowledged  by  the  parties. 

The  antiseptic  power  of  chloride  of  zinc,  has  been  too  fully  es- 
tablished in  the  dissecting  rooms  of  this  city  to  need  comment^  but 
in  reference  to  the  more  important  power  of  a  disinfectant  that  has 
*J  been  attributed  to  it,  there  is  much  doubt.  The  disinfecting  action  of 
^'  both  the  substances  is  founded  on  the  premises,  that  hydrosulphuric 
^  acid  is  the  cause  of  contagion  and  fcetor,  in  the  miasm  and  exhala- 
tions from  decomposing  animal  matter,  the  truth  of  which  is  by  no 
^  means  perfectly  established,  else,  as  Mr.  Bell  observes,  why  do  not 
>  the  occupants  of  our  laboratories  become  diseased  through  its  influ- 
'  euce.  Admitting  that  sulphuretted  hydrogen  is  the  noxious  agent  to 
^  a  certain  extent,  the  question  arises,  are  these  salts  efficient  in  decom- 
'        posing  and  neutralising  its  effects? 


Chloride  of  Zinc, 
If  neutral  chloride  of  zinc  be 
treated  with  sulphuretted  hydro- 
gen, but  a  small  part  of  the  salt, 
will  undergo  decomposition  form- 
ing sulphuret  of  zinc  and  hydro 
chloric  acid. 

The  presence  of  free  acid  in  so- 
lutions of  zinc  salts,  prevents  their 
^decomposition    by   the    gas,  and 


Nitrate  of*  Lead. 
If  nitrate  of  lead  be  treated  with 
hydrosulphuric  acid,  sulphuret  of 
lead  will  be  formed  and  nitric  acid 
and  water  be  set  free. 


As  the  salts  of  lead  are  decom- 
posed by  the  gas  in  question,  in  the 
presence  of  free  acid,the  disinfect- 


hence  the  disinfecting  action  of  the  ing  action  will  not  cease  till  all  the 
solution  is  destroyed.  jsalt  has  been  decomposed. 
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The  conclusion  arrived  at  is  that  chloride  of  zinc  has  rery  decided 
powers  as  an  antiseptic — whilst  nitrate  of  lead  is  far  more  efficient  as 
a  destroyer  of  noxious  effluvia  containing  sulphur. 

In  reference  to  Ledoyen's  solution,  the  discoverers  speak  of  its  pow- 
ers in  the  following  terms: 

1st.  <<It  disinfects  night  soil,  not  destroying  but  increasing  vegeta- 
tion, more  particularly  as  regards  agriculture  ;  completely  preventing 
the  disease  in  potatoes,  when  the  la^nd  is  manured  with  disinfected 
night  soil. 

2d.  <<  It  disinfects  hospital  wards  of  miasma,  also  cellars,  water 
closets,  and  buildings  infected  by  impure  gases. 

3d.  <<  It  disinfects  sailors  suffering  from  fever  on  board  vessels;  it 
will  also  disinfect  ships  at  sea,  and  under  quarantine. 

4th.  <<  It  disinfects  patients  suffering  with  infectious  disorders  and 
wounds  ;  also  dead  bodies,  so  that  they  may  be  kept  nearly  a  month; 
also  different  parts  of  the  body  can  be  kept  for  the  purpose  of  dissec- 
tion, for  coroner's  inquests,  &c. 

Finally.  <<This  process  is  most  effectual  as  a  sanatory  remedy  for 
towns,  &c" 

It  may  readily  be  conceived  that  a  preparation  promising  sach  im- 
mense advantages  to  mankind,  would  attract  the  attention  of  govern- 
ment and  the  public.  Accordingly,  Lord  Morpeth,  as  Commissioner 
of  Her  Majesty's  Woods  and  Forests,  submitted  the  "  fluid*'  to  the 
deliberate  examination  of  Dr.  South  wood  Smith,  Mr.  Toynbee,  and 
Mr.  Grainger,  in  connexion  with  the  discoverers,  whose  repon  was 
extended  over  many  pages ;  but  of  which  the  following  are  the  con- 
clusions : 

<<  1.  That  this  fluid  does  not  possess  any  peculiar  power  in  pre- 
serving the  dead  body  from  decomposition,  and  that,  therefore,  it  is 
not  applicable  to  any  considerable  extent  to  purposes  of  dissection. 

<<  2.  That  it  removes  the  fcetor  of  puirifying  substances,  vegetable 
and  animal,  by  decomposing  the  sulphuretted  hydrogen  upon  which 
that  foBtor  chiefly  depends. 

<<  3.  That  it  is  capable  of  preventing  the  disengagement  of  sulphu- 
retted hydrogen  in  sick  chambers,  and  in  the  wards  of  hospitals,  and 
of  removing  it  in  a  few  minutes,  when  it  is  present,  not  merely  by 
dissipating  the  smell,  but  by  destroying  the  poison. 

«  4.  That  the  use  of  it  is  simple  and  easy,  and  as  the  occasions  on 
which  it  is  required  are  of  constant  occurrence,  and  as  it  has  the  pecu- 
liar advantage  of  being  itself  inodorous,  its  possession  would  be  a 
comfort  and  blessing  to  private  families. 

<<  5.  That  by  decomposing  the  sulphuretted  hydrogen,  it  removes 
from  night-soil  the  poison  which  renders  such  matters  injurious  to 
health  and  dangerous  to  life,  and  by  changing  the  ammonia  from  a 
volatile  into  a  fixed  substance,  and  thereby  preventing  its  escape  and 
loss,  it  preserves  in  the  night-soil  the  principle  which  renders  it  chiefly 
valuable  as  a  manure,  while  it  presents  that  principle  to  the  plant  in 
a  form  which  is  known  to  be  highly  beneficial  to  vegetation. 

<(  6..  That,  as  it  renders  the  removal  of  night-soil  practicable  with- 
out creating  a  nuisance,  it  ought,  in  our  opinion,  to  be  made  a  matter 
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wit  nout  trie  previous  use  ot  a  suincient  quantity  ot  it  to  destroy  all 
offensive  smell." 

The  reporters  have  evidently  avoided  the  chief  question  at  issue, 
and  directed  their  answers  merely  to  the  action  of  the  fluid  on  sul- 
phuretted hydrogen,  without  noticing  other  deleterious  gaseous  exha- 
lations or  referring  to  the  powers  of  the  liquid  in  disinfecting  mias- 
matic and  contagious  atmospheres.  The  following  exposition  of  the 
case  was  submitted  to  the  referees  by  Dr.  Leeson  of  St.  Thomas's 
Hospital,  and  is  so  clear  in  reference  to  the  objects  proposed  to  be  ac- 
complished by  the  discoverers,  that  it  is  introduced  here  without 
abridgement  : 

*<  The  decomposition  of  animal  and  vegetable  substances  gives  rise, 
as  it  is  well  known,  to  septic  or  infectious  miasmata.  Those  arising 
from  vegetable  putrescence,  generating  disease  and  fevers  of  a  remit- 
tent type,  whilst  those  arising  from  animal  matter  are  distinguished 
by  a  typhoid  character. 

<<  Such  miasmata,  although  so  dangerous,  are  not,  it  is  believed,  to 
be  distinguished  by  the  smell,  and  are  most  probably  composed  of 
vegetable  and  animal  organizations  so  minute  and  subtle,  as  to  elude 
the  cognizance  of  those  methods  and  instruments  of  investigation 
which  have  hitherto  been  employed. 

"  The  foetid  and  offensive  gases  or  vapors  consist  of  combinations 
of  hydrogen  with  sulphur,  phosphorus,  nitrogen,  and  carbon. 

"  The  most  offensive  compounds  are  those  of  hydrogen  with  sul- 
phur and  phosphorus,  forming  sulphuretted  hydrogen  (or,  as  it  is 
otherwise  termed,  hydro-sulphuric  acid)  and  phosphuretted  hydrogen 
gases. 

*<  The  ammonia  resulting  from  the  combination  of  hydrogen  and 
nitrogen,  although  odorous,  can  scarcely  be  termed  an  offensive  com- 
pound, but  being  commonly  combined  with  sulphuretted  hydrogen, 
it  then  furnishes  a  highly  offensive  substance. 

<<  The  compounds  of  carbon  and  nitrogen  forming  cyanogen ;  of 
cyanogen  and  sulphur  forming  sulpho-cyanogen,  and  of  carbon  and 
hydrogen  forming  light  carburetted  hydrogen,  may  be  reckoned 
amongst  the  less  offensive,  although  volatile  ingredients  of  the  putre- 
factive vapors,  but  which  combine  to  complete  the  farrago  of  unplea- 
sant odors. 

«  The  compounds  of  carbon  with  oxygen  forming  carbonic  oxide 
and  carbonic  acid,  although  fatal  to  animal  existence  when  too  large- 
ly respired,  can  scarcely  be  considered  as  offensive  compounds. 

«To  recapitulate  :  we  may  divide  and  distinguish  the  elements  of 
animal  and  vegetable  putrescent  vapors  thus : 

Dangerous,  hut  inodo-  Odorous,  but  slightly  Most  offensive, 
rous,                              offensive, 
*              Remittent  miasmata^  Ammonia,  Sulphuretted  hydrogen, 
'              Typhoid  miasmata,  Carburetted  hydrogen,  Phosphuretted  hydrogen, 
i              Caibonic  oxide.  Cyanogen,  Hydro-sulphate  of  ammo- 
Carbonic  acid.  Sulpho-cyanogen.                      nia. 

'  «Two  methods  naturally  suggest  themselves  to  the  chemist  by 
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which  such  dangerous  and  offensive  compounds  may  be  destroyed  c: 
prevented. 

*<  First.  To  alter  or  otherwise  form  their  component  elenaents  into 
new  elements,  which  are  neither  dangerous,  fcBtid,  nor  ofleasive. 

^  Secondly.  To  fix  certain  of  the  elements  so  as  to  render  the  snb- 
stances  themselves  no  longer  volatile,  and  consequently  neither  odor- 
ous nor  offensive. 

<<  First  Method.  The  j)rincipal  re-agent  heretofore  made  use  o[  in 
the  destruction  of  animal  and  vegetable  miasmata  and  for  the  decom- 
position of  the  offensive  compounds  of  hydrogen  with  phosphorus, 
sulphur,  &c.,  is  chlorine,  the  efficiency  of  which  is  dependent  on  its 
great  affinity  for  hydrogen,  with  which  it  forms  hydro-chloric,  or,  as 
it  is  commonly  termed,  muriatic  acid.  Unfortunately  chlorine  is  it- 
self an  offensive,  irritating,  and  corrosive  substance,  which  will  ac- 
count for  its  not  having  been  more  extensively  employed,  although  the 
cheap  combination  of  chlorine  and  lime  is  applicable  as  a  disiufeciiug 
agent,  and  might,  it  is  believed,  be  advantageously  employed. 

<<  Second  Method,  by  Fixation.  This  method  is  chiefly  applicable 
to  the  sulphuretted  hydrogen,  which  may,  as  is  well  known,  be  de- 
composed by  a  great  number  of  metallic  salts.  These  salts  consist 
of  an  acid  in  combination  with  the  oxide  of  a  metal.  When  sulphu- 
retted hydrogen  is  passed  through  or  added  to  a  solution  of  one  of  the 
salts  alluded  to,  its  sulphur  combines  with  the  metal^  forming  an  in- 
soluble inodorous  metallic  sulphurei. 

«<  The  hydrogen  combines  with  the  oxygen  of  the  metallic  oxide, 
forming  water,  and  the  acid  of  the  metallic  salt  is  set  free. 

«« With  regard  to  the  particular  process  of  M.  Ledoyen,  the  experi- 
ments conducted  by  that  gentleman  at  St.  Thomas's  Hospital  led  to  the 
conclusion  that  his  process  was  founded  on  the  second  method  before 
alluded  to:  namely,  that  of  the  fixation  of  the  sulphuretted  hydrogen  by 

a  metallic  salt,  and  that  the  actual  metallic  salt  employed  was ,* 

«  This  opinion  has  been  frequently  verified  by  M.  Ledoyen  himself, 
who,  in  the  most  candid  manner,  not  only  admitted  the  composition 
of  his  fluid  to  be  such  as  is  here  stated,  but  also  delivered  a  bottle  of 
it  to  Dr.  Leeson  for  analysis  and  fiuther  experiment. 

<<  In  regard  to  its  efficacy  as  a  disinfecting  agent,  the  general^result 
-of  these  experiments  establish  the  conclusion  that  the  efficacy  of  this 
process  is  confined  to  the  removal  of  the  unpleasant  odors  due  tosuU 
phuretted  hydrogen  and  hydro-sulphate  of  ammonia.  As  the  sul- 
phuretted hydrogen  is  the  most  abundant  and  most  offensive  of  the 
various  products  of  animal  and  vegetable  decomposition,  it  is  evident 
that  although  this  process  cannot  remove  the  whole  of  the  offensive 
odors,  it  is  still  well  suited  to  effect  a  very  important  and  extensive 
amelioration  of  the  nuisance  arising  therefrom. 

<*In  regard  to  the  application  of  this  liquid  as  a  dressing  to  putres- 
cent sores,  there  can  be  no  doubt  that  it  will  be  found  useful,  and  that 
it  possesses  several  advantages  over  those  in  common  use ;  among 
others,  that  it  is  itself  inodorous,  that  it  corrects  the  foetid  exhalations 
arising  frotn  sores,  and  that  it  eliminates  otie  of  the  most  excellent  ap- 
plications to  gangrenous  sores  yet  kuovn. 

*  This  omission  occurs  in  the  Report,  as  here  printed. 
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*  <<  In  regard  to  the  last  and  most  important  application  of  the  disin-* 
fecting  fluid  to  the  removal  of  the  fcBtld  and  most  offensive  odors 

I  arising  from  privies,  cesspools,  night*80il,  &c.y  it  will  appear  from  what 

I  has  been  already  stated,  that  so  far  as  the  offensive  eflluvia  result 

I  from  sulphuretted  hydrogen  and  hydro-sulphate  of  ammonia,  this 

liquid  will  totally  remove  them. 

«  The  odor  resulting  from  phosphuretted  hydrogen,  and  from  the 

I  other  less  offensive  compounds,  will  still  remain  ;  but  as  these  odors 
^  are  neither  so  offensive  nor  so  readily  diffused  to  a  distance  as  the  sul 
'  phuretted  hydrogen,  a  most  important  and  beneficial  improvement 

will  be  effected,  particularly  in  the  process  of  removal. 

«<  It  remains  to  consider  what  benefits  or  injuries  may  result  from 
the  employment  of  this  liquid  in  respect  to  the  subsequent  use  of  the 
night-soil  as  manure. 

«<  Two  important  advantages  will  no  doubt  be  attained ;  the  one, 

II  the  conversion  of  a  prejudicial  and  poisonous  ammoniacal  salt :  viz., 
the  hydro-sulphate  of  ammonia,  into  an  inodorous  and  highly  fertiliz* 

^  ing  compound  :  viz.,  the  nitrate  of  ammonia.    The  other  advantage 

\  is,  that  by  removing  that  poisonous  and  injurious  compound,  thereby 

'  saving  the  long  and  offensive  exposure  of  the  night-soil  to  the  air, 

^  which  would  be  otherwise  necessary,  and  which  is  not  only  disagreea- 

'  ble,  but,  by  the  consequent  loss  resulting  from  the  volatility  of  the 

'^  ammoniacal  salts,  it  is  also  injurious. 

!  <<  On  the  other  hand,  there  is  one  problematical  objection  to  the  ex- 

tensive applications  of  this  fluid  as  a  manure  to  laud  :  namely,  that 
'  the  small  quantity  of  the  metal  employed  may  possibly,  by  its  accu- 

mulation, be  productive  of  ultimate  mischief;  but  this  requires  further 
'  investigation  and  experiment. 

'  <<  The  above  suggestions  are  made  without  any  desire  to  detract 

'  from  the  merit  due  to  Messrs.  Ledoyen  and  Calvert,  in  having  thus 

I  directed  public  attention  to  the  use  of  chemical  re-agents  as  a  means 

of  removing  a  very  serious  and  dangerous  impediment  to  the  sana- 
'  tory  condition  of  towns.*' 

*  The  above  facts  and  statements  are  chiefly  derived  from  the  edito* 
rial  discussion  of  the  subject,  in  the  August  and  September  numbers 
of  the  Pharmaceutical  Journal. 

It  has  recently  been  stated  in  our  daily  papers  that  the  frigate 
Raritan,  which  had  been  abandoned  at  anchorasre  in  Chesapeake  Bay, 
owing  to  the  contagious  miasm  that  infected  her  hulk  since  returning 
from  the  tropics,  was  entirely  disinfected  by  the  application  of  some 
disinfecting  agent,  the  name  of  which  was  not  mentioned.  May  it 
not  be  one  of  the  salts  in  question,  most  probably  the  nitrate  of  lead? 

Am.  Jour,  of  Pharmacy. 


L 


General  Rules  for  the  Quantitative  Jlnalysis  of  Soils.    By  Isaiah 
DfiCK,  F.  G.  S.,  &c.,  Analytical  Chemist^  Leamington, 

Let  the  soil  be  well  dried  in  a  warm  place  for  four  or  five  days,  sift 
it  through  a  coarse  sieve,  and  weigh  out  500  grains,  which  is  the  most 
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about  240^  to  230^  for  half  an  hour  in  an  oil-bath,  stirring  occasioo- 
ally ;  weigh:  the  loss  is  moisture.  Heat  the  remainder  to  low  redness 
in  a  crucible  for  about  half  an  hour,  so  as  to  burn  it  well ;  weigh 
when  cold  :  the  loss  is  organic  matter.  Boil  in  a  large  flask  for  eight 
hours  with  8  oz.  of  pure  muriatic  acid  and  2  oz.  of  water,  consfautlj 
adding  when  boiled  away  till  about  6oz.  are  left :  filter  while  hot  on 
a  weighed  filter;  wash  well  with  distilled  water  until  the  washings 
cease  to  be  acid  and  dry  ;  ignite  and  weigh  the  residue,  which  is  aU 
most  pure  silica,  or  sand,  with  silicate  of  alumina. 

The  solution  contains  oxide  of  iron,  manganese,  alumina^  lime, 
phosphoric  acid,  magnesia,  &c. 

Saturate  this  solution  with  ammonia,  which  precipitates  aluatioa, 
oxide  of  iron,  and  phosphate  of  lime ;  keep  the  bottle  slopped  lo  pre- 
vent the  conversion  of  lime  into  carbonate  ;  pour  off  clear,  and  add 
distilled  water;  shake  up  well,  keeping  the  bottle  well  stopped,  and 
again  pour  off,  and  wash  again ;  filter  on  a  weighed  filter  covered 
over,  and  wash  well ;  add  all  the  washings  to  the  solution,  and  dry 
to  about  the  firmness  of  butter ;  remove  with  a  spatula,  and  digest 
with  heat  in  solution  of  potash  for  an  hour:  this  dissolves  the  alumina, 
leaving  the  phosphate  of  lime  and  oxide  of  iron ;  filter  while  hot  on 
the  same  filter  which  retains  the  phosphate  of  lime  and  oxide  of  iron; 
wash  well,  and  add  the  washings  to  the  solution  of  alumina  in  pot- 
ash ;  saturate  this  with  muriatic  acid  to  redissolve  the  alumina  at  first 
precipitated;  then  add  excess  of  ammonia:  this  precipitates  the  whole 
of  the  alumina,  which  filter,  wash,  dry,  ignite,  and  weigh. 

The  oxide  of  iron  and  phosphate  of  lime  on  the  filter  can  either 
be  well  dried  and  weighed  in  conjunction,  or  separated  with  alcohol ; 
diluted  with  two  parts  water,  and  acidulated  with  forty  drops  of  sul- 
phuric acid  to  the  ounce ;  this  must  be  poured  warm  into  the  filter 
and  back  again  two  or  three  times:  it  dissolves  the  oxide  of  iron, and 
leaves  sulphate  of  lime,  into  which  it  has  converted  the  phosphate; 
dry  this,  ignite,  and  weigh :  five  parts  correspond  to  four  of  the  phos- 
phate. 

The  iron  in  solution  in  the  alcohol  can  be  precipitated  with  ammo- 
nia; filter  it,  wash  well,  ignite,  and  weigh. 

.  The  solution  still  contains  the  manganese,  if  present,  and  the  lime, 
which  existed  in  the  soil  as  carbonate,  and  the  magnesia.  To  sepa- 
rate lime,  add  solution  of  oxalate  of  ammonia  (taking  care  that  the 
liquid  is  alkaline,  as  oxalate  of  lime  is  soluble  in  acids),  boil  for  a  few 
minutes,  and  set  aside  in  a  warm  place  for  four  or  six  hours ;  filter, 
wash,  dry,  ignite,  and  weigh :  pure  carbonate  of  lime  remains.  The 
magnesia  is  separated  by  adding  a  solution  of  caustic  soda,  washing, 
drying,  igniting,  and  weighing :  pure  magnesia  remains.  The  man- 
ganese is  to  be  precipitated  by  adding  a  solution  of  hydro-sulphate 
of  ammonia,  which  gives  a  flesh-colored  precipitate;  dark  brown,  if 
iron  is  present  in  conjunction;  well  wash  the  precipitate, and  pass 
muriatic  acid  through,  and  add  carbonate  of  potash  to  the  solution ; 
filter,  dry,  ignite,  and  weigh.  100  grainsM9d  of  protoxide  of  man- 
ganese. 
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For  determining  the  amount  of  sulphate  of  lime  which  may  yet 
exist,  hoil  three  hundred  grains  of  the  soil  with  one  pint  of  water, 
'With  about  80  or  90  grains  of  sal  ammoniac;  filter,  and  evaporate 
down  to  2  oz.,  and  add  1  oz.  of  alcohol ;  the  sulphate  of  lime  directly 
falls,  and  may  be  collected  on  a  filter,  dried,  and  weighed. 

To  determine  the  quantity  of  chlorides  of  potash  and  soda,  boil 
300  grains  with  10  oz.  of  water  for  two  hours :  filter  and  wash  well, 
and  precipitate  the  chlorine  with  nitrate  of  silver;  wash,  dry,  ignite, 
and  weigh.  50  grains  are  equal  to  22  of  the  mixed  chlorides  of  pot- 
ash and  soda.  Farm.  Mag. 


American  'telescopes. 

The  recent  erection  of  numerous  Observatories  in  this  country,  fur- 
nished  with  instruments  of  the  largest  class,  is  a  subject  of  congratu 
lation  with  every  friend  of  astronomy.    The  Observatory  at  Cam- 
bridge has  been  provided  with  a  refracting  telescope  of  twenty-lhree 
feet  focal  length,  and  fifteen  inches  aperture,  at  a  cost  of  eighteen  thou* 
sand  dollars,  exclusive  of  the  duties  which  amount  to  thirty  per  cent. 
This  instrument  is  of  the  same  dimensions  as  that  of  Pulkova,  which 
hitherto  was  the  largest  refracting  telescope  ever  manufactured.    The 
Observatory  at  Cincinnati  is  provided  with  a  telescope  of  eighteen 
feet  focal  length  and  twelve  inches  aperture,  at  a  cost  of  about  ten 
thousand  dollars.    The  Observatory  at  Washington  has  ajelescope  of 
fourteen  feet  focal  liength,  and  nine  inches  aperture,  which  cost  six 
thousand  dollars ;  and  the  Observatory  at  Philadelphia  has  a  telescope 
eight  feet  focal  length  and  six  inches  aperture,  which  cost  two  thou- 
sand dollars.  All  these  telescopes  were  from  the  establishment  of  Merz 
&  Mahler,  successors  to  the  celebrated  Fraunhofer,  at  Munich  in 
Germany. 

The  question  is  almost  daily  asked,  why  do  you  not  patronise  Ame- 
rican artists?  Can  we  not  make  good  telescopes  in  this  country  ?  To 
this  question,  the  answer  has  uniformly  been  in  the  negative.  Some 
very  good  reflecting  telescopes  have  been  made  by  Mr.  Uolcombe, 
of  Southwick,  Massachusetts,  and  by  several  amateur  astronomers. 
But  although  these  telescopes  afibrd  a  good  light,  and  perform  re- 
markably well  on  double  stars  and  on  nebulsB,  still  the  style  of  mount- 
ing is  very  rude.  They  are  not  furnished  with  graduated  circles  for 
measuring  the  place  of  a  heavenly  body,  and  such  appendages  are 
coDsidered  almost  indispensable  in  a  regular  Observatory.  Moreover 
the  mirrors  are  liable  to  tarnish  from  exposure  to  the  air,  so  that  the 
prererence  is  now  generally  given  to  refracting  telescopes. 

The  experiments  which  have  been  made  in  this  country  in  the 
manufacture  of  refracting  telescopes  may  be  divided  into  two  classes: 
namely,  those  which  have  employed  American  glass,  and  those  which 
have  employed  foreign  glass. 

Several  telescopes  of  small  dimensions  have  been  made  of  Ameri- 
can glass,  which  have  performed  quite  satisfactorily;  but  the  attempts 
to  make  large  telescopes  with  American  glass,  so  far  as  the  results^ 
haFe  been  laid  before  the  public,  have  invariably  proved  failures.  At 
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parency  compares  well  with  foreign  glass :  but  it  has  been  found  im- 
possible  to  obtain  large  specimens  possessing  that  entire  homogeneity 
and  freedom  from  veins  which  are  demanded  in  a  lens  in  order  that 
it  may  produce  a  perfect  image.  Hence,  notwithstanding  sonie  high 
pretensions  to  the  contrary,  no  good  telescope  of  large  dimensions  has 
yet  been  manufactured  of  American  glass.  The  Munich  telescopes 
are  all  made  of  glass  manufactured  under  the  direction  of  Merz  & 
Mahler  themselves,  by  peculiar  methods  which  are  carefall7  conceal- 
ed from  the  public,  and  which  are  the  results  of  the  experiments  of 
Guinand  and  Fraunhofer. 

The  experiments  which  have  been  made  in  this  country  in  the 
manufacture  of  refracting  telescopes  with  the  aid  of  foreign  glass, 
have  been  more  successful.  Passing  by  several  very  good  instruments 
of  small  dimensions,  it  is  believed  that  the  telescopes  executed  by  Mr. 
Henry  Fitz  of  this  city  are  the  most  remarkable  of  any  hitherto  made 
In  America,  for  their  size  and  quality.  Mr.  Fitz  has  completed  three 
telescopes  of  ^t;^  feet  focal  length,  one  of  itvtn  and  one  of  tight  feeL 
Two  of  these  I  have  had  an  opportunity  carefully  to  examine.  One 
is  a  telescope  of  five  feet  focal  length,  and  four  inched  aperture,  now 
in  the  poss^ession  of  Lewis  M.  Rutherford,  Esq. ;  the  other  is  of  eight 
feet  focal  length,  and  Hx  inches  aperture.  These  are  both  achro- 
matic :  thsjt  is,  each  of  them  consists  of  two  lenses,  one  of  flint  and 
the  other  of  crown  glass.  The  flint  lens  is  made  of  glass  imported 
to  order  from  Paris ;  the  crown  lens  is  of  French  plate  glass.  The 
five  feet  telescope  is  mounted  upon  a  substantial  equatorial  stand, 
under  a  revolving  dome,  which  afibrds  every  facility  for  directing  the 
tube  towards  any  part  of  the  heavens.  Having  turned  the  instrument 
towards  Saturn,  the  planet  appeared  of  a  beautiful  white  light  with- 
out any  sensible  prismatic  dispersion,  and  with  a  perfectly  sharp  out- 
line. The  shadow  of  the  ring  cast  upon  the  body  of  the  planet,  and 
the  shadow  of  the  planet  cast  upon  the  ring,  were  both  beautifully 
seen,  and  also  the  belted  appearance  of  the  planet  It  showed  dis- 
tinctly ^vtf  satellites.  The  planet  Neptune  was  seen  without  any  ap- 
preciable disk ;  but  its  light  was  such  that  it  was  distinctly  visible  in 
a  brightly  illumined  field.  The  planet  Mars  was  seen  perfectly  round 
and  sharp,  with  an  irregular  stripe  of  a  dark  shade  across  the  middle 
of  the  disk.  Very  faint  stars  are  exhibited  in  this  telescope  with  re- 
markable distinctness.  The  small  star  «<  debilissima''  near  Kpsilon 
Lyrae,  which  is  considered  a  good  test  object  for  a  seven  feet  achro- 
matic, can  be  seen  in  it  with  comparative  ease ;  and  the  companion 
of  the  Pole  star  is  visible  in  an  illumined  field. 

The  trial  of  the  other  object  glass  of  eight  feet  focus  was  made 
under  more  unfavorable  circumstances,  as  the  telescope  is  not  yet  en- 
tirely completed.  The  glass  is  finished,  and  it  is  set  in  a  neat  mahog- 
any tube  ;  but  it  has  no  permanent  stand,  nor  appro{)riate  set  of  eye- 
pieces. We  were  obliged  to  mount  it  upon  a  tremulous  stand,  in  the 
open  air;  make  use  of  an  eye-piece  which  belonged  to  the  smaller 
telescope ;  and  follow  an  object  in  its  diurnal  course  by  moving  the 
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tube  with  the  hand.  Under  all  these  disadvantages  the  telescope  per- 
Ibrmed  admirably.  It  showed  the  disk  of  Saturn  sharp  and  distinct^ 
and  of  a  beautiful  white  light.  The  shadow  of  the  ring  upon  the 
planet,  and  of  the  planet  upon  the  ring  were  easily  seen,  and  there 
Avas  scarce  a  trace  of  uncorrected  color  to  be  ascribed  to  tlie' lenses. 

On  the  whole,  Mr.  Fitz  has  succeeded  admirably  in  grinding  lenses 
of  the  proper  figure.  He  has  executed  several  object  glasses  which 
are  almost  entirely  free  from  chromatic  and  spherical  aberration — and 
which,  when  tried  upon  the  most  difficult  test  objects,  compare  well 
with  the  best  productions  of  Fraunhofer.  It  is  to  be  hoped  that  Mr. 
Fitz  may  receive  that  encouragement  in  the  manufacture  of  teles- 
copes, which  his  ingenuity  and  perseverance  so  richly  deserve. 

Elias  Loomis. 
New  York  University,  Nov.  12,  1847. 

N.  Y.  Cour.  &  Enq. 


Mammoth  Starch  FactSry  in  Michigan. 

We  learn  from  the  *<  Detroit  Free  Press/^  that  Mr.  Mawbry  Cham- 
berlain, of  Vermont,  removed  to  Almont,  Lapear  County,  Michigan, 
about  two  years  since.  Mr.  C.  carried  on  the  business  extensively  in 
Vermont,  and  is  still  interested  in  two  large  establishments,  managed 
by  his  brothers,  near  Windsor,  Vt.  It  seems  that  he  has  now  erected 
a  factory  in  Almont,  to  carry  on  the  manufacture  of  starch  on  a  more 
extensive  scale  than  at  any  similar  factory  at  the  East. 

The  factory  is  214  feet  long,  and  40  feet  wide,  including  an  L.  The 
main  building  is  134  feet  long — 14  of  which  are  used  for  an  engine 
room — and  is  two  stories  high.  The  lower  part  has  64  tubs,  holding 
about  600  gallons  each,  giving  a  total  of  28,400  gallons.  The  L  part 
is  80  feet  long,  by  40,  ot  brick,  one  and  a  half  stories  high,  for  a  po- 
tato-bin. Loaded  teams  drive  up  a  platform  into  the  second  story  ; 
and,  following  a  circle,  13  teams  can  unload  at  a  time,  through  trap 
doors  over  the  bin,  which  is  calculated  to  hold  40,000  bushels.  One 
hundred  and  thirty  loads  have  been  received  in  a  day,  making  a  total 
of  4000  bushels. 

In  the  second  story  of  the  principal  building  is  an  oven,  100  feet 
long  by  18  wide,  for  drying  the  starch — or  rather,  I  should  say,  an 
oven  of  200  feet  by  9,  as  there  is  a  division  in  the  centre,  with  doors 
some  10  feet  apart.  .  In  the  oven,  there  are  sets  of  pans,  one  above 
the  other,  which  can  be  turned  at  pleasure.  It  is  heated  from  the 
steam  works,  and  conductors  of  heat  are  carried  in  tin  pipes  all  over 
the  building.  The  whole  machinery  is  a  specimen  of  so  much  inge- 
nuity, that  I  cannot  describe  it.  You  must  visit  it — it  is  worth  the 
journey.  The  proprietor,  who  is  a  gentleman  much  beloved  here,, 
kindly  allows  strangers  to  go  through  the  establishment,  and  does  not 
confine  it  to  the  sign,  <<  no  admittance,'^  as  at  similar  works  in  New 
England. 

The  potatoes  are  shoveled  from  a  bin  into  a  hopper,  where  there- 
is  water  constantly  running  into  it,  and  there  they  are  as  thoroughly^ 
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and  sticks,  and  pass  on  to  two  cylinder  graters,  at  the  rate  of  100 
bushels  an  hour.  From  the  graters,  by  the  action  of  machinery,  they 
go  into  the  sieve  that  separates  the  starch  from  the  potato.  The  pulp 
then  passes  into  four  large  cisterns,  and  then,  again,  machinery  pumps 
it  into  the  64  large  tubs  or  cisterns,  before  alluded  to,  for  settling. 
Then  the  water  is  drawn  off,  and  the  starch,  by  a  forcing-pump,  is 
carried  into  the  second  story,  and,  when  settled,  put  into  the  oven  I 
have  before  spoken  of,  which  is  calculated  to  bake  a  day's  work  • 
being  the  starch  from  1000  bushels,  or  60,000  lbs.  of  potatoes.  The 
starch  is  packed  in  casks,  and  shipped  East.  The  cost  of  the  factory 
is  012,000. 

Considerable  starch  was  made  last  season,  but  the  rotting  of  some 
30,000  bushels  of  potatoes  last  fall,  curtailed  the  quantity  anticipated. 
This  large  quantity  of  the  raw  material  was  thrown  away.  It  served 
to  feed  many  cattle  and  hogs  of  the  neighborhood  for  some  months. 

The  pulp  remaining  as  woilhless,  is  used  in  fattening  hogs,  which 
the  proprietor  has  in  a  yard  adjoining. 

The  factory  price  for  potatoes  is  10  cents  a  bushel.  Mr  C.  has  con- 
tracted with  various  farmers  to  the  amount  of  400  acres.  The  average 
number  of  bushels  raised  last  year  on  an  acre  was  275.  Allowing 
the  same  this  year,  it  will  amount  to  over  100,000  bushels;  but  this  is 
not  half  the  quantity  wanted.  Farmers  were  unwilling  to  contract, 
fearing  the  rot.  Present  indications  are  good  for  the  crop.  All  varie- 
ties are  used,  even  the  Rohan. 

It  takes  the  fail  and  winter  to  destroy  the  potatoes,  then  wheat  and 
corn  are  used  for  the  same  purpose.  The  quantity  made  from  the 
potato  per  year  will  not  be  far  from  1,000,000  lbs.,  or  400  tons.  It 
sells  for  $5  a  hundred  in  New  York.  Hunt's  Merch.  Mag. 


Fusion  of  Mercury. 


The  result  of  M.  Person's  experiments  on  the  congelation  of  mer- 
cury, and  the  latent  heat  of  fusion,  is  that  the  heat  requisite  for  the 
fusion  of  mercury  is  about  eight  times  that  required  to  change  the 
temperature  of  water  one  degree.  M.  Person  observes  that  the  quan- 
tity of  heat  necessary  for  the  fusion  of  metals  is  according  to  the  order 
of  their  tenacity.  Civ.  Eng.  &  Arch.  Jour. 


Steam  Power  in  France. 

It  appears  from  a  recent  official  return  that  the  total  number  of 
steam  engines  in  France  in  1845  was  207 ;  in  1840,  it  was  only  109. 
Another  return  respecting  the  produce  of  the  iron  mines  states  that 
in  1845  the  quantity  of  iron  cast  was  439,000  tons,  whereas  in  1825 
the  quautity  was  only  190,000.  The  price  of  bar  iron,  which  in  1825 
was  48f.  the  100  kilogrammes,  was  in  1845  only  d4f.  ib. 
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List  of  American  Patents,  with  Remarks,  &c. 


May,  1842. 

1.  Disconnecting  horses  from  carriage?, 

2.  Applying  encape  ateam  to  propelling  ma- 

chinery, &c., 

3.  Churn, 

4.  Lard  lamps, 

5.  Cross  napping  clotb, 

6.  Horizonial  wiiCer  wheel, 

7.  Cooking  stove,  . 

8.  Cotton  gins, 

9.  Pins  for  shawls,  diapers,  &c., 

10.  Door  latch, 

11.  Press  for  cotton, 

12.  Construction  of  iron  yeasels, 
13  Sleigh, 
14.  Cutting  shingles, 
J 5.  Sawmills, 
1(>.  Power  loom, 

17.  Bee  hive, 

18.  Multiplying,  &c  swarms  of  bees, 

19.  Making  bricks, 

20.  Altering  the  set  of  iron  ploughs, 

21.  Door  latch, 

22.  Water  wheel, 

23.  Propelling  boats, 

24.  Sprmg  perch  for  carriages, 

25.  Loom  for  weaving  carpets,    . 

26.  Plough,  . 

27  Grate  for  open  fire-places, 

28  Manufacture  of  glass  knobs,  &c., 

29.  Double  cylinder  printing  pr^-ss, 

30.  Stay  truss,  or  umbilical  supporter, 

31.  Cut-off  valve  for  steam  engines, 
32-  Saw  mill  for  circul  ir  work, 

33.  Bee  hive, 

34.  Tuyeres  for  forges, 

35.  Matches,  • 

36.  Regulating  the  heat  of  stoves, 

37.  Pneumatic  engine, 
.38.  Door  latch, 

39.  Loom  for  carpets,  &c., 

40.  Measuring  for  carments, 

June,  1846. 
1  Measuring  cloth  on  the  loom, 
2.  Pen  or  pencil  case. 
3  Hulling  clover  seed,  or  rice,    . 
4.  Stove  for  heating, 
f).  Ireipregnating.timber,  &c 

6.  Lamp  burners, 

7.  Danforth  cap  spinner, 

8.  Bat  wing  burners  for  gas, 

9.  Saw  dresser  for  mill  saws,     . 

10.  Boring  and  mortising  hubs, 

11.  Brake  for  sleds  and  sleighs,    . 

12.  Parlor  cooking  stove, 

13.  Snow  plough  for  railroads,     . 
14  Self-acting  carriage  brake, 

15.  Breaking,  fleshing,  &c.  hides, 

16.  Self-acting  carrisge  brake, 

17.  Corn  shelter,     . 
18  Holding  plates  in  photography, 

19.  Making  cordage, 

20.  Catting  bookbinders'  boards, 


George  Kintzi,  103 

G.  &  G.  W.  Davis,  ih. 

Roderick  Goodwin,     .  .           103 

B.  K.  Maltby  &  Jes^e  Neal,  .  ib. 

John  Tavlor  &  John  Smith,  .            ib. 

Samuel  Diehl,    .  .                       ih. 

Anson  Atwooid,            .  104 

F.  J.  James,  .  ib. 
Thomas  Woodward,  .  .  ib. 
George  E.  Sellers,  •  ib. 
Samuel  Fry,  .  105 
J.  Kerr,  W.  Grant  &  J.  Potter,  ib. 
T.  R.  Timby,  .  .  ib. 
D.  M.  Cummings.  .  ib. 
Samuel  Darling,  Jr.,  .  .  ib. 
B.  W.&H.Hendrick,  .  106 
Frederick  Wolfersberger,  .  ib.- 
James  Jones,  .  ib. 
Antoine  Carbonel,  .  107 
KathanHuU,  .  .  ib. 
M.  Greenwood,  assignee  of  G.  £.  Sellers  ib. 
Abijah  Woodward,  .  183 
Truman  Cook,  .  ib. 
Stephen  Tomlinson,  .  184 
Erastus  B.  Bigelow,  .  .  ib. 
Cornelius  Bergen,  .  ib. 
James  Easterly,  .  .  185 
W.  S.  Thompson  &  A.  C.  Hobbs,  ib. 
Richard  M.  Hoe,  ib. 
Maria  B.  Dibble,  .  ib. 
Frederick  E.  Sickles,  .  .  186 
Isaac  Sheets,      .  •                      ib. 

D.  H.  Farnham,  .  ib. 
William  W.  Snow,  ib. 
George  W.Carleton,  .  187 
Etisha  Foote,  Jr ,  .  ib. 
John  R  Remington,    .  .            ib. 

G.  M.  Zahm,     .  188 

E.  B.Biffelow,  .  .  ib. 
P.  F.  L'Verel,    .  .                      ib. 

Frederick  W.  Howe,  .                      83 

Albert  G.  Bagiey,         .  .            ib. 

Martin  H.  Mansfield,  .                      ib. 

Henry  Slade,               .  .            84 

Peter  Van  Schmidt,  .                       ib. 

William  H.  Siarr,       .  .            ib. 

Jacob  Peters,    .  .                      85 

Joseph  Batten,             .  .            ib. 

ApollosB.  Spencer,  .  86 
G.  Nichols,  assignee  ol  J.  J.  Greenough,      ib. 

John  Du  Bois,  Jr.,  .                       ib. 

Ransselaer  D.  Granger,  87 

Joseph  A.  Gregg,  •                      ib. 

Z.  C.  Robbins,             .  .            ib. 

George  Welty,   .  .                       88 

John  Du  Bois,  Jr.,       .  .            ib. 

David  S.  Hollister.  .                       ib. 

A.  S.  Southworth  &  J.  J.  Haws,  89 

B.F.Adams,     .  ib. 

George  a  Scholfield,    .  .            ib. 
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24.  Hone  power, 

J«sse  Fitsgerald, 

fO. 

91 

25.  LiAing  pump,    . 

26.  BlacksmiiW  tuyere,    . 

John  Renfrew,  . 

ib. 

Charles  W.  Grannis,  . 

ih. 

27  FanniDf  mill  for  graio, 

Daniel  Clow,     . 

92 

28.  Suction  and  force  pump. 

S.  K.  Sharpe,  assignee  of  T.  B.  Hynit, 

lb: 

29.  Fabric  for  ladies*  skirts, 

David  Hough,  Jr.r 

jbt 

30.  Double  oven  stove,      . 

William  Cdbb. 
Frederick  A.  Stuart, 

At 

31.  Machine  for  cleaning  grain,  . 

93 

32.  Putting  boots  and  shoes  on  the  last. 

Silas  Har^ 

ib. 

33.  Valves  of  steam  engines. 

H.  Olnev,  J.  H.  Whelpley  fc  D.  6.  Rnvcn.    ih. 

34  Wrought  iron  cannon. 

Daniel  Treadwell,       . 

94 

J.  R.  Remington, 

ib. 

36.  Wheat  fan  for  oleaaSng  grain, 

S  M.  Yeaman, 

ih. 

37.  Ten  plate  stove. 

William  Shaw,  . 

ib. 

38.  Improvement  in  the  filter, 

W.  Bullard,  assignee  of  R.  E.  Hone, 

95 

39.  Separating  grain  from  straw, 

Russell  Tomlinson, 

ib. 

40.  Horse  power, 

Daniel  Casey, 

ib. 

41.  Measuring  for  garments, 

Conrad  HUe,      . 

96 

James  Cox, 

ib. 

43.  Stove  for  heating. 

Samuel  Pearoe, 

ib. 

44.  Kitchen  range, 

G.  E.  Waring  &  A.  S.  Waloott,       . 

97 

45.  Winnowing  machine, 

D.  A.  &  Smith  Choreh, 

ib. 

46.  Radiating  stove. 

H.D.dBj.McK.Fouse, 

a». 

47.  Everpointed  pencil. 

A.  G.  Bagby,  assignee  of  J.  Dnrant, 

ib. 

48.  Crimping  boot  fronts,  . 

49.  Gas  from  oil,  &c.  by  iron  ballt, 

Henrys.  Davis, 

98 

Amaria  Pieroe, 

ib. 

50.  Vent  plug,  or  cork,  for  bottles. 

M.  Vasser, 

ib. 

91.  Power  loom. 

58  Warpnetfabries,        . 

Warren  Duteher, 

99 

James  SGIov«r, 

100 

53.  Weaving  nets,  . 

54.  Making  ploughs  by  swedgmg. 

James  McMnilen, 

ib. 

Harvey  Hanay, 

101 

55.  WeighSng,  packing,  and  pressing, 

Gilbert  D.  Jones, 

ik 

AddUUm  to  PatwUs. 

1.  Coloring  maps,  chart*,  dec, 
^       Vii/y,  1846. 

Lucius  Stebbitts, 

103 

1.  Level  for  determining  angles, 

Augustus  Gerard, 

158 

2.  Piano  action,    . 

Luther  Philleo,  . 

150 

3.  Cutting  nick  in  head  of  wood  screwi 

1,          Thomas  W.  Harvey,   . 

ih. 

4.  Cooking  stoves. 

George  W.  Norton, 

ib. 

5.  Preparing  tannin  for  leather, 

William  Germer, 

100 

6.  Bleaching  rags  for  paper, 

J.G.&J.H.Kendall, 

ib. 

7.  Lard  lamps. 

8.  Increasing  friction  of  pulUes,  &c., 

John  Davidson, 

ib. 

John  Simpson,  . 
Chapman  Warner, 

161 

ib. 

10.  Siiaaks  for  the  knobs  of  doois. 

J.  R.  Livingston,  J.  J.  Roggenfc  C.  Adun 

1,  Jbw 

11.  Lamps,  . 

T.F.  Strong,               . 

ib. 

13.  Pnrnaoe  for  heating  buildings, 

John  Barker,     . 

laa 

13.  Boot  and  shoe  tree,     . 

Jonathan  Rnssell, 

ib. 

14  Cleaning  grain. 

William  H  Stevens, 

163 

15.  Hot  water  furnace  for  wanning, 

EsraL  Miller, 

ib. 

16.  Furnace  for  burning  anthracite  coal 

,           EsraL.  Miller, 

ib. 

17.  Jack  screws, 

William  Ballard, 

164 

18  Cleaning  buckwheat. 

Daniel  Pease,  Jr., 

ih. 

19;  Water  wheel, 

William  Mareh, 

105 

20.  Safe  lock, 

W.  E.  Woodbridge,     . 
WUliam8.Boreh, 

lb. 

21.  Chimney  cap, 

ib. 

Benjamin  M.  VandervMr, 

166 

23.  Fastening  for  window  Uindk, 

ih. 

24.  Horse  shoe  nails. 

Jedediah  Holoomb,     . 

ib. 

David  M.Smith, 

ih. 

26.  Threshing  machineiT 

Jesse  Fitgerald, 

167 

27.  Hot  air  stove. 

ib. 

John  McCulley, 

ib. 

29.  Lamps,  . 

30.  Combination  lock. 

Theodore  F.  Strong, 

168 

John  L.  Whetsion?,     . 

ib. 

31.  Door  or  gate  spring,    . 

32.  Carding  engine. 

Jacob  Shaw,  Jr., 
M.W.Obenohain,      . 

160 
ih 

33.  Hat  bcxIiMT 

RusselWildman, 

170 

34.  Carpet  k>om,      . 

William  Sherwood,     . 

ib. 

35.  Shilling  cam  loom,     . 

Richard  Garsed, 

ilk 
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^9.  wneaiian, 

39.  Doubling,  iwistiog,  and  reelii 

40.  Making  fenceS) 

41.  Pencil  cases,  • 

42.  Steering  wheels, 

43.  Cleaning  oloyer  seed, 

44.  Warming  inside  of  railroad  cart, 

45.  Portable  grain  separator, 

46.  Digsing  potatoes, 

47.  Feeding  plates  to  nail  machines, 

48.  Washing  machines, 

49.  Safety  lock, 

50.  File  for  filing  meUls, 

51.  Electro-magnetic  fire  arms, 
5Q.  Town,  or  turret  doclr, 

53.  Smut  machine, 

54.  E-icapement  for  watches, 

55.  Locomotiye  engines,   . 
56  Improvement  in  chairs, 

57.  Improvement  in  sleighs, 

58.  Machine  for  making  spikes,  . 

59.  Hot  air  stove, 

60.  Fish  hooks, 

61.  Cutting  screw  bolts,    . 

62.  Yoke  for  working  horses, 

63.  Tire  for  railroad  wheels, 

64.  Veneering, 


jacoD  snermer, 
yarn,  George  Levan, 

Joseph  Stevens, 
James  Boss, 

R.  C.  Holmes  &  J.  J.  Springer, 
Daniel  Hoats, 
Tappen  Townsend, 
Elisor  L.  Booth, 
Allen  Eldreil,     . 
Amos  L.  Reed, 
Joseph  Grreenleaf, 
James  Atwater, 
Richard  Flint,    . 
Addison  Smith, 
Charles  F.  Johnson, 
H.  D.  Reynolds, 
Charles  E.Jacot, 
Ross  Winans, 
Jonathan  Knowles, 
Moses  Miller, 
Wm.  Hatch,      . 
Evans  Backus, 

T.  F.  Engelbrecht  &  G.  F.  Skiff, 
Smith  Groom, 
E.  H.  Danforlh, 

D.  Saunders,  J.  O.  Bissel&S.  Saunders, 
T.  R.  Hibbard,  assignee  of  A.  McBurth, 
Samuel  Kern, 
S.  Miller  &  G.  Roller, 
Lorenzo  B.  Glover, 
Jonathan  Bennet, 
Jason  L.  Burdick, 


65.  Surveyors*  compass,   . 

66.  Preparing  and  cleaning  potters'  clay, 

67.  Ci>rn  sheTler, 

68.  Cutting  shingles, 

69.  Boiler  for  boiling  water,  .  ^obvu  u.  outu 

70.  Holding  op  the  tail  of  a  horse  after  nicking.  Gibbons  Gray, 

Addition  to  FaUnts. 
1.  Improvement  in  the  horse  hames,    .  Nathan  Post, 

August^  1846. 

1.  Rat  trap, 

2.  Mill  for  crashing  sugpr  cane, 

3.  Machinery  for  spinnmg, 


4.  Enema  chair, 

5.  Cure  for  hernia, 

6.  Lubricating  machinery  with  water, 

7.  Striking  part  of  clocks, 

8.  Slannite  of  soda  or  potash,  ; 

9.  Hot  air  furnaces  for  heating,  . 

10.  brake  tor  railroad  cars, 

11.  Cooking  fetoves, 

12.  Hydrants, 

13.  Bridges, 

14.  Truss  frames  for  bridges,  roofs,  &c., 

15.  Boring  and  mortising  hubs,     . 

16  Looms  fur  two  or  three  ply  carpets,  &c.y 

17.  Accumulating  ice  and  cooling  water, 

18  Breaking  and  dressing  flax  and  hemp, 

19.  Life  preserver  and  trunk, 

'JO.  Turning  heads  of  wood  screws, 

21  Brake  for  railroad  cars, 

22.  Barometers, 

23.  Sofa  bedstead,    . 

24.  Wood  screws, 

25.  Scarificator  for  surgical  operations, 

26.  Carding  engine, 

27.  Weaving  fish  nets, 

28  Revolving  horse  take, 

29  Boom  Derricks, 

30.  Wire  cable  and  chain  suspension  bridge, 

31.  Cooking  stoves, 

32.  Beaming,  breaking,  and  fleshing  hides, 
33  Ice  boat  for  removing  ice  in  harbors, 
34.  Wire  ropes. 


LeviKittinger,  . 
Alfred  Stillman, 

G.  E.  Waring  &  R.  E.  Patterson,  adminis- 
trators of  A.  S.  Walcott  &  J.  Johnson, 
William  Laighton, 
Ovando  Hurlbut, 

P.  S.  Devlin,  C.  S.  Wood  &  J.  Hancock, 
Thomas  A.  Davies, 
J.  Greenwood,  J.  Meroer  &  F.  Barnes, 
Joseph  R.  Morris, 
Edwin  Hager, 
Bancroft  Woodcock, 
F.  H.  Bartholomew,     . 
Horace  Chi  Ids,  . 
Frederick  Hearbaek,   . 
James  Munsell, 
£.  H.  Bigeiow, 
John  Duiton, 
Smiley  H.  Sample,       • 
Edward  G.  Filch, 
Thomas  W.  Harvey,    . 
William  Clayton, 

P.  A.  Lecompte  de  Fontaine  Morean, 
John  Needham, 
Thomas  J.  Sloan, 
Greorge  Tiernann, 
Charles  Poo  ley, 
Peter  Moulton,  . 
Hiram  S.  Doolitile,      . 
Albert  D.  Bishop, 
John  A.  Roeblinir, 
David  G.  Staff*ord, 
Anthony  Smoch, 
W.  Bloont  &  J.  Cammett,       • 
Robert  Sterling  Newali, 
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or.  ooBriuwiur  lur  •iirgiu«u  |«ur|iv«o», 

38.  Herse  power, 

39.  Cooking  stove,  . 

40.  Cooking  ranges, 

41.  Planing  blind  slats, 
43.  Stoves  for  heating, 

43.  Tailors'  shears, 

44.  Dressing  mill  slonesi  • 

45.  CaltiTator, 

46.  Bridges, 

47.  Punching  copper, 
4&  Cutting  files, 
49.  Wife's  protector, 

Acids,  alkalies,  and  alkaline  salts,  ManofacUire  ofr-patem 

Alkaline  salts,  Blanufacture  oft^-patem 

Alloys,  and  their  spontaneous  increase  of  temperature  aAer  solidifiostioB,  On  the 

anomalous  specific  heat  of  certain        • 
Alloys,  Valuable,    .... 
American  telescopes,         .... 
Analysis  of  soils,    .... 
Anthracite  coal  in  looomotiTes,  Use  of  . 

Artificial  minerals,  Experiments  of  M.  EbeUnen  to  produce 
Atmosphere  of  the  moout    .... 
.  to  railway  trains,  On  the  resistance  of  the 

Aurora  nnd  the  declination  of  the  necdlei  Cause  of  the  . 

Balances,  Franklin  Peale's  remarks  on 

Bankers' Ksgazine,  Notice  of  the 

Belgium,  Review  of  the  mines  and  mining  industry  of 

BlBUOOEAPHIOAL  NOTICES. 

Bankers'  Bfagaxfne,  .... 
De  Bow's  Commercial  Review  of  the  South  and  West, 
Gillespie  on  Road  Making, 
Hunt's  Merchants'  Maganine, 
Morfit  on  Perfumery, 

Bichromate  of  potash  from  the  chromates  of  lead  and  the  bichromates  of  lime,  Pioeess 
of  making  .... 

Blast  of  fnrnaoes  without  coal  or  labor.  Process  for  heating  the 

furnaces.  Application  of  the  rotary  fan  btower  to 

Description  of  Yates' Improvement  in    . 

Breakwaters  and  sea  walls.  On  certain  forms  of  constmetion  for 

Brick  Press,  Report  on  Cnloertson's 

Bridge,  Account  of  the  late  faihire  of  the  Chester 

over  the  Menai  Straiu,  Gen.  Pasley's  letter  and  Mr.  StepbeBSon's  reply  re- 
specting the  Britannia  tunnel 

British  Association,  Proceedmgs  of  the  17th  meeting  of  the 

Brnnton's  ore  dressing  frame,  Deeoription  of   . 

Caloric,  Upon  the  identity  of  motion  and  of 

Cameos,  Manufacture  of  shell 

Campbine  as  a  light  for  optical  purposes,  Use  of  spirits  of  wine  and 

Cana^,  The  Helder  or  Great  North  Holland    . 

across  the  Isthmus  of  Tehnantepee, 

Suez, 

Carbonate  of  lead,  New  process  for  manufacturing  white  lead,  or 

Chandler  J.  R.  Esq.,  Address  at  the  close  ot  the  seventeenth  eihibitioB  of  American 

mannteetures,  by       .... 
Chester  bridge.  Account  of  the  late  failure  of  the        • 
China,  Aocount  of  the  metallic  mirrors  made  in 
Chromates  of  lead  and  the  bichromates  of  lime,  Proeeis  for  making  bichromate  of 

potash  from  the  . 

Churches,  Dimensions  of  European 
Coal  in  locomotives,  Use  of  anthracite 
Coke,  Diamond  converted  into 
Cold  and  hot  blast  iron,  Eiperiments  on  the  strength  of 

Comet,  Notice  of  a  new       .... 
Commercial  Review  of  the  South  and  West,  Notice  ol  De  Bow's 


CooiMss,  Description  of  an  eiliptograph  io 
Condensers,  improvement  in  steam  engine— ^Mtotf 
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Corrosion  of  wood  and  metal,  Sheathing  to  prevent  Xh^—ptU^ni 
Cotton,  Important  experiments  with  gun 

•^ Import  of  Indian  cotton  as  compared  with  American 

■       in  linen.  Detection  of 
Crvstalization  of  carbon.  Experiments  upon  the 
Culbertson's  brick  press,  Report  on    • 

Dagnerreotype  plate,  Diflerent  property  of  varions  rays  of  solar  radiation  on  the 
De  Bow's  Commercial  Review  of  the  South  and  West,  Notice  of 
Declination  of  the  needle,  Caoae  of  the  Aurora  and  the 
Diamond  converted  into  coke. 
Diaphragm  filters,  Report  on  Jennison*8 
Disinfecting  fluids, 

Edaoatioui  as  shown  in  the  criminal  returns  of  1845  and  1846,  Influence  of 
Elastic  fluids  under  pressure,  On  the  law  which  governs  the  discharge  of 

lire  wheelSt 

Electric  telegraph.  Communication  of  true  time  by  the 
-  Description  of  Brett  &;  Little's 


Electro  gilding.  The  difference  which  exists  between  gilding  by  mercory  and 
EUiptoflrraphic  compass.  Description  of  an 
Engraving  in  re\ief,--paUru 
Engravings.  Receipt  for  cleaning 
European  churches.  Dimensions  of 


Evaporation,  rain,  hail  storms,  and  the  winds  of  temperate  regions.  Cause  of 
Exploeion  oi  the  locomotive  engine  **Bush  Hill."  on  the  Portage  railroad, 
steamboat  **Cricket,"  on  the  Thames,  AccouAt  of  the 

Filters,  Report  on  Jennison's  diaphragm 

Fluids,  Disinfecting 

—  under  pressure.  On  the  law  which  governs  the  discharge  of  elaatio 

Fourneyron's  turbine  at  Si.  Blasien,  Description  of 

Frame,  Description  of  Brunton'^  ore  dressing 

France,  Account  of  the  mines  and  steam  power  of 

Steam  power  in  .  .  . 

Furnaces,  Application  of  the  rotary  fan  blower  to  blast 

• Procera  for  heating,  without  coal  or  labor,  the  blast  of 

Yates'  improvement  in  blast 

Fusion  of  iridium,  or  rhodium,  or  masses  of  platinum, 
■  mercury, 

Fbamkun  Institutb. 

Proceedings  of  monthly  meetings. 
Demonstrations  by  means  of  models,     . 
Use  of  anthracite  coal  in  locomotives, 

Committee  on  SeUnee  and  the  Arts. 
Report  on  Culbertson's  brick  press, 

U.  S.  Government  steamer  "Virginia," 

——  J  H.  Schomacker's  pianos,  . 
W.  H.  Jenniaon's  diaphragm  filter,     . 
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Cowimitteeon  Exhibitions. 

Address  by  J.  R.  Chandler,  Esq.,  at  the  doee  of  the  17(h  exhibition  of  American 

manufactures,     ....  327 

Address  by  O  oven  Evans,  Esq.,  on  announcing  the  awards  at  the  17th  exhibi- 
tion,      ....  361 

Report  ofthe  17th  exhibition,  by  the  Committee,  .  .  362 

Gasburner,  Description  of  an  economic  .                           131 

burners,  Improvement  in  lamps  tnK^-patent                        .  192 

lights.  Apparatus  for  regulating  .  266 

,  On  the  manufacture  of                          .                            .  .              352 

Gaogesfor  measuring  thicknesses  of  sheet  metal,  wire,  dec.  116  204 

Gilding  by  mercury  and  electro  gilding,  Oo  the  difference  which  exists  between    .  211 

Gillespie  on  the  Principles  and  Practice  of  Road  Making,  Notice  of  42 

Glass  chimneys  for  gas  lights,  and  lamps,  Improvement  m         .  .410 

,  Drayton's  process  for  silvering                           .  .                            243 

Gun  cotton,  Important  experiments  with         .  .132 

HaU  storms  and  winds  of  temperate  regions,  Cause  of  evaporation,  rain,  .  340 

Harrisburg,  Portsmouth,  Mountjoy  and  Lancaster  Railroad  Co.,  Annual  Report  of  the         289 
Havana,  Account  of  the  construction  of  the  new  light  house  at  the  port  of  •         ^    ^^ 

Heat,  On  the  production  of  light  by  .  .  122  197 
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Heating,  hardening,  and  tempering  articles  of  iron  or  iron  and  ateel  oombined,— ^ottKr       za 

Helder  or  Great  North  Holland  canal,                                          .  .10 

Hot  and  cold  blast  iron,  Eiperiments  on  strength  of     .  .                               72 

Hunt's  Merchant's  Magasine.  Notice  of        .  .               107 

Incrostation  of  boilers.  Flan  of  preventing  the              .  •                              73 

India  rubber  springs,  Vulcanized  .               ItK) 

Indian  cotton  as  compared  with  American  cotton.  On  the  Imports  of  .                            2fTi 

Inventorsinl847,  Proceedings  of  the  annual  Convention  of  .               2*^*^ 

Iridium,  or  rhodium,  or  masses  of  platinum,  Apparatus  for  fusing  1*38 

Iron  and  steel  combined,  Tempering  steel,  or — patent  .               2*^9 

other  metals,  Manufacture  of  rolls  for  rolling— ^en^  .                             191 

—  barque* 'Josephine,"  Account  of  the                                   .  .               213 

— *,  Description  of  Yates'  improvement  in  blast  furnaces  for  manufacturing  357 

,  Eiperiments  on  the  strength  of  hot  and  cold  blsst            .  72 

from  steel.  Test  for  distinguishing                         .  .                             410 

tubing^  Welding— po/rn^                          .                            .  235 

Isthmus  of  Sues,  Canal  across  the      .                            .  79 
—  Tehuantepec,  Canal  across  the       .                           .  ,15 

Lamps  and  Qaa  burners.  Improvement  in^ptUefU        .  .                             192 

,  Improvement  in  glass  chimneys  for  gas  lights  and  •               410 

Lead,  New  process  for  manufacturing  white  lead  and  carbonate  of  .                              65 

pipe  machinery,  Legal  decision  in  case  of  Tatham's          .  .              IBS 

Light  by  heat.  On  the  production  of    .  .                     123  197 

for  optical  purposes,  Use  ot  spirits  of  wine  and  camphine  as  a  136 

house  at  the  port  of  Havana,  Account  of  the  constructkm  ot  the  .                             4d 

OB  the  growth  of  plants,  On  the  influence  of  ^^>0 

,  Polarization  of                         ...  259 

Lights,  Apparatus  for  regulating  gas                                          .  .              Sefi 

Liichtniag,  Protection,  by  metallio  conductors,  from  heavy  strokes  of  2^7 
Liine,  Process  for  making  bichromate  of  potash  from  the  chromates  of  lead  and  the 

bichromates  of  .                            40O 

Linen,  Detection  of  cotton  in                           .                           .  .411 

Locomotive  engine  *'Bush  Hill,"  on  the  Portage  railroad,  Explosion  of  the  ^ 

"Namur,"  Description  of  the                      .  -       143  219 

Locomotives,  Use  of  anthracite  coal  in  110 

Menai  Straits,  Gen.  Pasley's  letter  and  Mr.  Stephenson's  reply,  respecting  the  Bri- 
tannia tunnel  bridge  over  the  .                           .  300 
Merchants'  Magazine,  Notice  of  Hunt's         .                            .  107 
Mercurial  trough.  Description  of  a  new                        .  .                            139 
Mercury  and  electro  gilding.  On  the  difference  which  exists  between  gilding  by  211 

,  Fusion  of             ....  41^2 

Metal  plates  for  sheathing  bottoms  of  ships,— ;Nzt«ftf     •  .                           239 

.  Sheathing  to  prevent  the  corrosion  of  wood  and— patent  .  .              234 

Metallic  mirrors  made  in  China,  Account  of                 .  .                            3C0 

Meteors,  On  periodic          .                            .                            .  .258 

Michigan,  Mammoth  starch  factory  in     .                            .  .                     421 

Minerals,  Experiments  of  M.  Ebelmen  to  produce  artificial  408 

Minea  and  mining  industry  of  Belgium,  Re%  iew  of  the               •  .              144 

.■^— •steam  power  of  France,    .  .                            141 

,  R«>marks  on  the  high  temperatures  of                            .  .               138 

Models,  Demonstration  by  means  of                          .  .                            44 

Moon,  Atmosphere  of  the    .                           .                           .  •              255 

Morfit  on  Perfumery,  its  Manufacture,  Use,  &c.,  Notice  of  .                             43 

Motion  and  caloric,  Upon  the  identity  of        .                           .  405 

Needle,  Cause  of  the  Aurora  and  the  declination  of  the  .                           343 

Nitric  manite,  On                                                                       .  .208 

Optical  purposes.  Use  of  spirits  of  wine  and  camphine  as  a  light  for  136 

Ore  dressing  frame,  Description  of  Brunton's                           .  .                71 

,  Improvemeni  in  smelling  copper  .                            190 

Orifices,  Oa  the  law  which  governs  the  discharge  of  fluids  under  pressure  through 

short  tubes  or            .  .216 

Patent  for  inventions,  Extract  from  a  treatise  on  the  principles  relating  to  the  specifi- 
cations of  a  .                            194 
— —      lead  pipe  machinery.  Legal  decision  in  the  case  o(  Tatham'i  •              1S8 
Patents,  for  1S46,  Annual  report  of  the  Commissioner  of  21 

which  expired  during  the  year  1846,  List  of  American    .  .                34 

Peale  F.,  Remarks  on  balances,  by    .  .                             50 

Perfumery,  its  Manufaeture,  Use,  dsc,  Notice  of  Morfit  on       .  .43 

Pianos,  Report  on  J.  H.  Schomaker's                           .  39$ 
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obeervatiooi  on  the  same,  made  in  tlia  United  States,    .  135 

Plants,  Report  on  the  inilueoce  of  light  on  the  growth  of  260 

Platinum.  Apparatus  for  the  fusing  of  iridium,  or  rhodium,  or  masses  of  128 

Polarisation  of  light,  Oo  the              .  .                           259 

Portdge  railroad,  Explosion  of  the  locomotive  *<Ba8h  Hill,"  on  the  69 

Potash  from  the  chromates  of  lead  and  the  bichromates  of  lime.  Process  of  making 
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Rains,  hail  storms,  and  winds  of  temperate  regions.  Cause  of  evaporation,  340 

Rhodium,  or  masses  of  platinum^  Apparatus  lor  fusion  of  iridium,  128 
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Sea  walls.  On  certain  forms  of  construction  of  breakwaters  and  13 
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